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Ms. Emma Best 
MuckRock News 
DEPT MR 61208 
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Reference: F-2018-02677 

Dear Ms. Best: 

This is a final response to your 27 September 2018 Freedom of Information Act request for 
copies of historical studies of Division 9 of the Office of Science Research and Development. 
At least one is known to exist, and was fittingly titled Office of Scientific Research and 


Development, History of Division 19. 


We conducted a search of our previously released database and located the enclosed three 
documents which appear to be responsive to your request. 


If you have questions regarding our response, you may seek assistance from CIA’s FOIA Public 
Liaison at 703-613-1287. 


Sincerely, 


Hal ft? 


Mark Lilly 
Information and Privacy Coordinator 
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Colonel’ Leeray 050 


_Di's He ‘Me Chadwell, OST 4 j 
Information on History of Division'19, NORO . 


: 
5 


1, The two copies of the History of Division 19, NDRC, that are. 

forwarded to you were received by me through tho kindness of ‘ 

R& DB, Theso particular.copios are numbered two and (b)( 

. _ three, and were originally sent to Dre John Be Conant as Chairman of ~ (b)(6) 

NDRO, and ‘to » Baxter, III, Historian of OSRD. They were (b)(3) +1 
doliverad.to { understand, by of the Archives -(b)(3) 

as a result of arrongomenta made by Dr. Lothrop during his last visit . CIAAct 

to tho Archives. hose connections with the R & DD will be (b)(6)!! 

torminated in about a month, has told mo ho is surprised that ‘these “Ol AA : 

“ _ volumes of history were in the Archives, because ho roriembered that : 

| 'b -_* Dre Bush ‘had exprossed the personal fecling that this information shoutd (b)(6) 

! — (b)(8) CIAAct- not: be in that depository. or : 


duties in the R & DB. : vz ' 
-  (b)(6) “ss ts? had to do with OSRD matters, ae me the jurisdiction of| (b)(3) CIAAct 
: 5 3 CIAA bo During OSRD days served in the Administrative (/\9/... 
»  (b)(3). Cl. Seorotaty's Offices : ce : 


(DYE is ak ee 

] cout 26! havo been told that these volumes have been sent on loan 
sec, \' + £or a year, with the understanding that the period may be extended, and 

3.) (presume that Archives records show the to copies charged.to moe" + 

224003, 02 em sure that you will find this compilation of informatd 

a SOLE SE amen VaNases 2 Sal = ; i : 
a tle tae ' ‘ 
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. Dr, Vannever Bush, Diseotor 


Office of Sotentifig Reueareh ana Development 
1530 P Street, N,v, 
Washington, D. Oy 


Dear Dy. Bushes 


a neat satisfactory Ways 
You will, rocognize thub this undartalcing was of Considerable . 
SO Eee uagnituda,- The etory which Dr, othrop has witten wa: 
enlightening ard readable, 


we 


|i Ropes that you wilt be abi to poruso this ‘volune 
* because I fear that you wild @i 


: - = have reviewed Dre Lothropts Sitistory of Division a9, © 
* MORC,” end 7 an glad to autait it ‘to you with ny approval, . i 
ae Vesy truly yous, | 


ar * Chief, Division 29 .« 


hare) 
he 
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"* ygsqory oF prvzdI0N 39 
ae by | 
"| Warren €. Lothrop, Technical Aide 


4 


NOTEs Since the preparation of the final namuszoript, all problens ~ 
coverod in this volun have been reclaspified to Restricted, 
with the following exceptions: SAC«5 (Secret), BAC~S 
Revere (Confidential), SAC=22 (Secret), BACH34 


and 8AC#37 (Confidential). 


‘ 
. 


» 


Copy 3 of 7 Copies 
Distributions 


Gopy 2 = Dr, Varmevar Bush, Diractor, SRD 
Oopy 2 = Dr. dames 8. Conant, Chairman, : NDKC 
Copy 3 = Dx, James P. Baxter III, Historian, OSRD 


Division, War Departmant 


Copy 5 = Brigadier Genexal. Be A, Regnion, War Department Idaison 
at ' . 


Officer for + 


Copy 6 = Rear Adnival, H, G, Bown, Chief, Office of Researchi and | 


Invenbions, Navy Department 
Copy 7 = Division 19 Files 
' [ene al 
ig : 1 
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_ : \ 
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| 


at t 


A 


Approved for Release: 2018/06/04 CODBO3B25 en ee ee 


9 


Oopy 4 = Director, Strategie Services Unit, Kesearch and Dovelopuert © .. 
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The author wishes to acknowledge the ooopetatiah assistance : ee : 
of a mmber of persons without whose interest al ace this v Ame oop | ‘ 

Lae | 2 
thanks: Dr, H, WU. Chadwell, for his reading ant oritioiea er ‘ake mbjoot : : 


“never have been prepared, The Lollowing individuals ‘deserve 


: (b)(3) CIAAct 

: (b)(6) natters | for her patience and untiring devotion to, 
Oy “the Gifftoult Job of transoribing the original notes and Jeter tha inahed © 
(b)(3) CIAAcE 
(b)(6), KJ. * yoRumes _| for her assistance in the original tranaatips 


ty 
* (b)(3) CIAAct- tion and collection of many of the Photographsy for the i 


One). preparation of a muber of tables of reports and dasistance din asascblys ik 
(b)(3) CIAAct aie for her early survey of the £42en an preparation of ||. 
(b)(6) “the first arate of part of the re the oe re 
preparation of special. illustrations; and It. dol, John uM. Voftrige, zor’ | 
supplying the neoeseaty aopies of many of the pdctures. 7 . nos ele 
Th ds hopod ond beldaved that 'eli who had part in. the soteriain 
of Division 29 can feel proud of the rimlts and take pleasure an the: ‘| 3 
distesintton of thia volune, : a | 
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Dr. J. B. Conant, Chairman : 

National Defense Research Committee 

1530 P Street, Ne. We 

Washington, D. 0. : 


Dear Dr. Conants a ‘ 


) With the recent termination of the work of Division 
39 I am reminded again of the debt which we owe to Dr. Ghadwell -: - 
"+ | gnd the distinguished group of sclentists under his direction. . 
" ,  ' , heir unfailing cooperation and assistance made possible much 
.':, of the developmental work undertaken by this agency and 
contributed din many ways to the sucoess of ow See Rtas 


. Zam glad to have this opportunity of redterating 
ow iepuecianien of all that Division 19 and the other members 
of your sreeniaasien: have done to facilitate the work ‘of this 

Lahde 


/ BAnoerely yours , 


: a 4 : 
/s/ Charles 8, Cheston 
Aapistant Director ~ 
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On Maroh 27, 1942, Dr. Je Be Conant, Chairman of NDRC, at the request of 
Dr. Janes P, Baxter, IIL, authorized Dr. H. M.. Chadwell, Technical Aide 

of Division B, to make informal. contact with It. Col, Preston Goodfellow, 
who was xesponsible to Colonel William J.‘Donovan, at that time Coordinator 
of Information, It appeared that Lt. Col. Goodfellow was amcious to set 
up a scientific liaison with OSRD, and accordingly a meoting was arranged 
on April 8 betwoon Lt. Col, Goodfellow, Dr. Chadwell, and two British 
representatives assigned to Colonel Donovan, ae 


‘| lone of these British representatives,’ met ‘again(D)(3) CIAAct: 
ayer Cie on Hay 6, 1942. He and his superior, (b)(6) fi 
; were interested in developing and producing In this country ‘ Fe 


. i equipment for the use of Commandos and establishing a research laboratory. 
i | . 1% seemed likely that the latter activity might be a proper function of 
‘ ste OSRD. . ; 


{ 
| 
‘ As a rosult of this meeting, Colonel Donovan on May 7, at the suggestion | 
on : _* of Dr, Baxter, formally requested the active cooperation of OSRD with his i 
‘ ' I organization and with tho two British representatives, Dr, Bush replied A : 
on May 13 accepting the arrangements and delegating Dr. Chadwell as his 4 
representative, This was accepted by Colonel Donovan on May 15 with the aie 
designation of Lt. Col. Goodfellow and Li, Col. Williams as his ‘ 
Yepresontativese i 


Seotion B~9=0 . 


With the clearance given by this exchange, NDRO representatives in 
Division B formed the molevs of a group who were equipped by background, 
technology, or imagination to serve as a Yesearoh committee. This came 
into being in May 1942 as Section B-9+0 composed of Dr's Roger Adams, 

Dr. G. B. Kistiakowsky, and Mr. 8. P. Lovell, with Dr. He Me Chadwell 
and Dr. W. OC. Lothrop acting as Technical Aidoss ne 


' Throughout the summer months, conversations wore held with the British 
7. Yepresontatives on matters connected largely with sabotage and subversive 
(b)(3) CIAAct . Warfare, and two contracts wore begun under Section RO-ff 


(b)(3) NatSecAct During this 
(b)\(6 ~ 27 La eae aeeeree: Or the group was hampered by the extreme secrecy 


Tt and "cloak and degger atmosphere engendered by the liaison officers, An 
. example of the extent of this can be found in the fact that the work at | 

’ , ,,Columbda was allowed to proceed for mary months without the revealmant to 

the contractor or to the Technical Aides of the purpose of stud the 


Tip ameter 


[ 
tt “os 
| 
| 


— ae 
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~ Tee § 5 ae 
(b)(3) NatSecAct sian the system of the Pencil tine 
: ; delay, @ device which was then in pr ction in England in large quantity 
and had already fallen into the hands of the Germans by capture.- The 
absurdity of carrying on in this sub rosa manner was vealized very early 
but was not corrected until the fall of 1942. ° : 


(b)(3) CIAAct ‘ , 
(b)(6) ‘ In duly, | who was at that- tine stationed in Lonion in 
a the Liaison @ rapresenting the Chemical Divisions of NDRC, opened a 
" (6)(3) CIAAct «-- Madgon with the British ‘Interservices Research Bureau office, rho had 
‘ (b sent to this country. This sventuated as will be seen below 


(6) ina change of liaison and. in an end to the aura of mysterys 


It should here be noted that ISRB operated under the name of Secret 
Operations Executive (SOE) in British Seourity ‘Co-Ordination in this 


os : 
 (b(3) ClAAct a 
1 (b)(6) On duly 14, a meeting with[__————sjandd BH9~-0 membership outlined still 
ce further research required, especially on the Pencil and incendiary devices. _ 
a: These requirements were expressed in the rame of the Office of Strateria an 
‘(b)(3) CIAAct s st come into being, and it was stated that (b)(3) CIAAc 
' and wore functioning as technical assistants to Gol(b)(6) a 


-(b\(8) . Goodfellow. Also discussed wore train wrecking, time delays, silencers, 
pouN aaa radio-operated switches, and secret camunication. It was decided that 
8 Dr. G. B. Kistiakowsky, xho was soon to travel to London, would further 
(b)(3) CIAAct clarify the situation with Professor the technical director 
(b\6) €.J .. of ISRB. © ; west 
: ic . On August 10, 1942, Dr. Adams wrote to Dre Conant that some twolve separate - 
-"" _. + proposals had been received from OSS for research but that he and his group, ¢ . 
: Section B-9-C, were not satisfied with the established arrangementse He wy 
suggested that Dr. Bush might wish to clarify the set-ups heer ‘ 


: - } ae? 
wes - It developed, as ‘a result of Dr, Hogness's and Dr. Kistiakowsky's convere a EBS 
4 (b)(3) CIAAct- 88tdors in England, rT to Professox(b)(3) CIAAct: 

q would visit this country, amd on August ir. Bush wote to. (p)(6) a 3 
Vath 2 RE 


(b)(6) 2 os Grafton Rogers, assistant to Colonel Donovan, proposing furthe i 

; _ + @onversations on the er 1942, Dr. Bush was informed 7 Be 

»d (b)(3) ClAAct">¥ Colonel Donovan that SOE had arrived in this ap BE: 

| (0y(6) ard on September 3 he met in Washington with Dr, Bush and Dre oe 

; Se cee oe the London OSRD liaison offices It was  (b)(3) ClAActi 

or a decided tha: ould work through OSS and that he and thep)6) * Gee 

_" J(b)(3) CIAAct would disouss with the British Gentral Scientific Office ways of puttin es 
1 -9(b)(6) . (Problems to OSRD. . a = ., re 


Pending clearance of these channels,’ on Septenber -2, 1942, and on September’. - aE 
4 4n New York and in Washington, B-9-0 met to discuss detaile of the tech= «Bee 


nical program. Present at these meetings were: Or Dr, jakowsky, — 
(b)(3) CIAAct a neas a 2. # 
(b)(6) hs » Mire Iovell, Dr. ars Dr. ia (b)(3) Cl AActE 
Ae sae ed ORE A ce & . {b)(6) 
" + ahs 
oa 


al 
4 

i 

i 

t 

| 
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: (b)(3) CIAAct . : 
_ (b)(6) 


» _ OSS, In this letter 1+ was suggested that a “gingle 


On October 21, 


it ganaliy proved 
. istere 
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Director's Subcommittes ; : 
On Septeuber 30, Brigadier Goneral J. R. Dean, secratery for the Joint 


Chiefs of Staff, wrote to Dr. Bush requesting "such cooperation with your; 
with other rasponsibilie * 
ties which you have undertaken for the Armed Forces," Dr, Bush replied j| 


organization as you find practical and conststent 
on Ootober 2 accepting the relationship and extending solishoration to 


vidual ba named by OSS ag the scle liaison for that organization." In 
veply to this suggestion, Colonel G. Ee Buxton, 
anformed Dr, Bush, on October 6, that Mr. 


Stanley P, Lovell would resig 


his position as Technical Aide in Division B to become their roprosentan | 2 
Chadwell as his representa« 
as Chairman of the Direotorts Subcommittee for Coopera=' 


tive, and on lated 13 Dr. Bush appointed Dr, 
tive with Oss 

tion with Special Governnent Agencies. This was followed on October 19 
the appointment of Mr. Lovell as "Special Consyltai 

OSRD." At this time it waa also arranged that 


highly reldable indi-- 
Assistant Direstor of oss, 


il 
i 
; 
i 


4 
! 
} 

i 
4 


es 


os 


mit 


ed : 
(b)(3) CIAAct 


other liaison officers of SOE would channel their requests to NDRC MHFERD) 6): “2 


Er, lovell,/ j= é 
the first nesting of the Director's Subcommittee, Boon 


afte known a8 the "Sandeman Club" (SAG), was hold with the full: 
member's) resent. namely: Dre! » Chairman, D 
Di Division Gy 


Chairman's Office, Drs We Ue 
oi de and was pppointed secretary to the Com~ 
The composition of the above-named committes 
8 presence of personnel familiar with the whole program of 
facilities and technical know. 
it at the disposal of OSS, ! 


NDRO, 
there! 


: . 
The Diyectorts Subcommittee was seb up under unusual procedures at the | 


reaue! 


of Dr. Bush. Projects ware to/be submitted dixectly from Mr, 
Love Chadwell 


tg'Dr, and wore to rei 


gust 32, 1943. 
iq by 
(e]<) 
ol, ‘The nombers of the Comittee would, however’, bear the major 
at ponsibility for tochnical overseqing of the work, and the separate 

wi 


‘wor 


This monsy was to 


be kept at a mininun ani would: not go through the usual Aray and 


gh Dr. Bushe $3 % | on 


The Committee was spectfioally excused from preparing the usual nonthly 


FS 
1 


age of all NDRG Divisions were . 


ive the approval of Dr. Conant and 
“Dr. Bush/personally. The Committee wae provided with its om budget: ord» |f}” 
by WRG in the sum of $352,000 to carry the Committee to | 
ver contracts which ‘would be admin- . 
the Divisions of NDRG through a Joint relationship with the . 
which at that time had no/contracta under ite sole and direct 


pions would be kept informed through thedr chiefs, ‘Reports, however, " 


yj idaison channels, ‘It was decided that one copy would be sufficient | 
deposit with the Exeoutive Secretary of OSRD, this %6 be delivered = 


“monthly sunmarizing reports required by NDRC of the other Divisions, 1H 
was authorized to handie its:own Service tests and records, The 


ine 


“(by(3) ClAAct 
ey? re Be 
ie: 


iH 


a 
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3 ideas of ail the Divisions of NDRC were verbally Solicited by the menbers 
. of the Committee but the exact nature of the aotivity, at Dr. Bush's 

vaquest, was kept as closely held as possible. The extent to which the i 
. other Divisions -cooperated was vemarkable, and before the .end of activity { 

Divisions 1, 2, 3, 8 9, 11, 13, 14, 16, ard 17 had been of assistance, . 
“ io oy as well ae the Tropical Deterioration Committee, the Office of Field Ser= | 
pet 4 vice, the Committee on Medical Research, and the Engineering and Transition 
“7 " * Offise, . : \ oo au 


i ; “4 


Division 19 


at : : ae 
‘By Maroh of 1943, ib appeared that a broader liaison with the regular Army . 

- and Navy would be desirables such a suggestion was nade, and at the same. 
time Dr. Chadwell proposed to Dr. Conant a Teorganization of the Director's - 
Subcommittees as a Division of NDRG to be known as the Division of Uiscel= 
dansous Weapons. This Suggestion was approved on Apr4l 2 by NORO and on : 

. &prdl 9 Dr. Bush appointed the following : : 
: Ghadwoll Menbore ,| (b)(3) CIAAct# 


Dre Gd, B. Kistiakowsxy, mma] J and Weolmioall Aide 
“Dr. W. GO. Lothrop, *  (b)(6) 


aa 


‘+ From this time until the end of the Division on June 30, 1945, 4t functioned 
- ' almost exclusively as the research and development group for the Office of . 
' : Strategic Services, whose functions are quoted below (from OSS General Order 
Noe J=-Janvary 3, 1943):- : ‘ : 


"The Office of Research and Development is responsible 
for the . . : 


: ois 1. Invention, development and: testing of all secret 
4% and special Gevioes, material and equipment for special 
. operations, and the provision of daboratory facilities, 


2. Sole liaison with the OSRD ‘and with other related 
goverment departments on technical matters,” H 


7 i 


Director's Subcommittes. This group, which fanotioned for approximately 
8ix months, initiated a minber of Sontracts and laid the groundwork for... 
the rapid expansion which took place after the formation of the Division, ° 


On Sie 2 
a an ee 
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Once the Division came into being arf had ites regular liaison established 

with the Army and Navy, it contimed in a way similar to the other Divisions 
. : but under the speatal rules of secrecy which have been described abovee 

” Divisional meatings were held regularly once a month, and new problems were 
received at irregular intervals, eventually to the ramber of Lifty=tiwo. 
These problems were considered of sufficient magnitude to be given special 
designations, but in addition to these more formal requests, OSS made mary 
mnall requests which were in the nature of testing, proving, and demonstra- |*° 
-tion of devices and development of smali gadgets requiring chiefly ingemity. ©. 


Work under the Division was carried on with dnoreasing tempo in the ‘sumer 
of 1944, by which time many of theproblems had been satisfactorily carried 
through the research and developmont stages. The feeling became widespread 

among those involved in the program that with the progress of the European 
war the need for thie type of research had diminished due to the liberation — 
of conquered Europes and the lack of an underground movement an Gemnetys 


‘It was also felt that the latge fields of opportunity in this fren of ware ~ 
fare had been well explored, The Division through its program had worked on : - 
silent treapons, seoret means of communication, sabotage devices for the inter= 
ruption of transport, and specific ways of attacking railroads, automotive 
vehicles, airplanes, and ships, Techniques for the use of high explosive am. 
fira by saboteurs and guerillas had been developed and an arsenal of some 25 
- weapons had been put into the first stages of production and use, Moreover, . 
there was a third pertinent consideration at that time. This was the dif=- “~~ 
ferent type of warfare which prevailed in the Far East, nhere the services 
of conquered peoples count not be so completely relied upon as in Buropss 


For the three reasona given above, it was the general consensus of opinion «- 
. that the work of the Division should be gradually deorsased. This feeling . - 
was confirmed at the NDRC meeting of January 12, 1945, when it was decided 
jointly betreen MIRC and OSS that Division 19 should terminate on! June 30. 
Throughout its existence Division 19, including its preceding forms, hed 
allocated to it by NDRC a total of $2,406,500, of which a sum roughly enti - 
mated at $400,000 was probably not spent. 


Maryland Research Laboratories . ae 


It was very early recognized that the Division was in need of a central lab- 
oratory which could take oare of mumerous saall matters and which would D 
have a permanent staff of competent aclentists with the facilities which ~ 
they raquired to be of contimring servicee In June of 1042 thio Isharatory 
established near Washington umer a contract wi 

. ly and located in a wing of tha Congressional Coun’ Club, which had 
been leased by OSS for othex purposes. In this ideal location a muber of 
exceliont investigators were assembled and from its beginning until 4% was 
finally transferred in toto to 038 the laboratory proved to be a moleus 
for the Division, cooperating with the other contractors, taking on and 

, Bolving suitable research problems, devising and carrying out extensive - 

' tests, oto. So valuable was this service that it was the only contract .~ 


4 
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8 re, . of the Division which 055 felt it desirable to assime at the tine when ~ 
(C4 ' | Division 19's turmination was planmod. ‘fhe datailed services of this ~ 
| -  daboratory, the Meryland Kesearch Lavoratory, or more familiarly knom 
i og o- | > |. ag MRL, will be more fully desoribed later in this history. 


U. Se Service Relationships . 


: : While the Division had its contacts with the Army and Navy, in general’ - 
these were not formalized ard very few problems were aubnitted to the i: io 
Division by the older Services, Tnese few are.alno discussed below, and. ~ 
it wilt be anparent in the various discussions of the separate problems ! 
that many devicos which were developed for OSS came to be of interest to’ 
other branchas of the Services, It may bo said that this rather informal °- 
cae be arrargemont worked quite woll on the whole amd relieved the Division pere - 
wd sonnel of the countless burdens of reports ard administrative detail with 
if zs, which other Divisions had to yrapple. If it had not been for this irregue 
*“ Jar procedure, 1b would have been manifestly impossible to accomplish ali ~' 
. ‘that was accomplished with the limited mmber, of people engaged, fs ea 


4c : Zt should be noted also that OSS consistently adopted the attitude of :' .  -: 
q : holpfulness toward other Services, and on any cocasion when a device dave | 
sloped for then aypoared of interest to another group thoy were most coope |: ff 
erative in pooing that ib was adequately presented and in assisting inits — : 
: | Avmy and Navy adoption, ; way i ee ee 
4 (6)(3) CIAAct 


In general tha work of tie Division did not undergo ary renarkabig o! 20 
“4 (b)(6) nh character ax tha war nrovressed. The problens firat posed | 
~~ OSS vamained essentially 


“o o Divs TWOUGHO S existence. At the start, as will have been 
- observed from the account of the origin of the Direotor!s Subcommittee, i 
+ hero was a certain atmosphere of secrecy and mystery about the purposes! .- 
. .. , , and objectives of 0S8 and their British liaison, This was dispelled dn. 
: eae ; the course of time to the great advantage of the work, and by the spring: - 
a aoe ' " of 1943, tho true nature of the requiroments of O85 and SOE had become’! |: : 
: , Clear to the Division personnel with consequent specding up of the solution. ~ 
of these probloms, * ; ae airs belay Ait 
i : ye 
British Liaison i ae 


: : C4 04 Ee ; 
4 ‘| With the fall of Trdnoe and with the British weakened by the blow of { 
i - Dunkirk, tho morais/of tha Alliss everywhere was at a low ebb, At that iy 
tine the British felt that one cheap way to boost this morale ‘would be to! 
supply tho conquerdd countries with simple devices which could be used to, ..° 
annoy ami harass the Germans, An arm of this ‘activity, and the ons : i |. 
was most spect: Ar in the public press, was Combined Operations, whose ||* 
: spectacular Oomarde raids along the coast lim kept the Gernans in ferme Y 
an, and the hopes of the conquered countries alive, °.- a thes eaoer 


jee a 
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The branch of British Security Co-Ordination known in this country as SOE | 
‘+, Was charged with operating within the interior of conquered Europes, and ; 
: it was their function to build up and supply and eventually to lead the | : 
forces of the underground. This required the development of suitable de~ 
. Vices, and the Interservices Research Bureau was established by the British’ 
to provide these needed weapons, This organization was semi-military in 
character and operated a mmber of Stations throughout the United Kingdon,’ 
where work of one kind or another was carried on by specialists throughout | 
the war. These.Stations wore remarkably successful in developing and prow Uf: 
4 . ducing, a variety of equipment suitable for the use of Commandos, saboteura, : 
: spies, and guerillas, but in spite of thig success, they felt +) 
(b)(3) ClAAct cae i this waa the origin of the nission of 
(b)(6) 7 ‘ E : 


These gentlemen came to America with a tyo-Zold purpose. Their main object 1' 
was to secure American production of devices vhich they had already devel~ 
oped, such as the Penoil, and which were required in mmbers beyond the 
4 : capacity of the manufacturers in England, Thedr other and perhaps more 
Dg ; inoidental purpose at tha time was to establish contacts with researoh ' 4 
“ag groups in America with the object of expanding here in the research program 
already initiated in England. That ‘they succeeded in both of these objects 
is to their credit and to the good fortunes of the United States, soe 


Fe: Until their arrival here, America was entirely unprepared for this kind of - 
ade a. warfare, The Office of Strategic Services had not been established, opera~ 
‘ ‘ ‘tions ifany ware at 2 minimum, and in general the whole peacetime philosophy 
3 prevailed that this type of activity was, to say the least, un-American. 
After Pearl Harbor and after the establishnent of OSS, Amexican activity 
C 


t . @long ‘these lines became pos under the encouragement and guidanc 
(b)(3) CIAAct at the start End the more experienced British, a 
«J (by6) - significant eran & erway with success, 


. With the program once launohed and with the greater resources of American 

: . + Sedence and technology behind it, it was carried through with remarkable 
i j ; speed and with the very cloge functioning of the three groups: SOE, OSS, 
; , and NDRO. Throughout this period the presence in this country of perma= 

j : . nently asaigned senior British officers with their wealth of background 
Soy ON / and experience greatly speeded tha progress. It may be said, however, poy 

that these officers, in the opinion of the writer, had greater vision and i; 1 
imagination than the people who had sent them, and it thus resulted that | it’ 

("many devices which had been developed at the Tequest or suggestion and ah 
7 ; .; with the cooperation of the British failed to reach them in any significant : ||| 
*Y . ., ‘3 :mumbers dua to the shortesighted and niggardily policy of headquarters 4n j 
; foe feondon, ' OSS on the other hand, and America thereby, profited, for many of 
these devices becane standard American. stores, Be eS ST ee Sg 


|... Relationship to the Course of the War a ; | ; 
et us now turn to the effect which the progress of the war ‘had upon the : 
'. ©) Werk of the Division, | It has already boon said that ab the ‘start of 


' 


tw Ss ot i” “I . 
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American activity the interest was in developing simple foolproof devices . 
ye for harassment and sabotage and this remained the chief work of the Divi- 
oo sion throughout its existence, with such items as Silencers, Pocket 
incendiaries, Caccolube, and Fireflies being developed. 


At the Alliss became stronger and the danger of successful German invasion 
of Britain diminished, activities on the continent increased somevhat in 
scope. Gonmando operations were intensified and were on a large scale, 
while Allied officers were dropped into occupied Burope in increasing mm “© 
bers and the underground began to stir. With these happenings, weapons of: : 
another sort were required, These were for the use of organized groups of 
operatora rather than for individuals who of their own volition and without 
* superior direction performed acts of sabotage. These organized groups, 
called "coup de main" parties, could be entrusted with techniques and 
devices more complicated than those previously mentioned as suitable for 
general dispersal, As a result, work was intensified on such items as 
Limpetry, Anorometer, Mole, and Abalone. These specialized devices wore © 
augmented by a research service operated in England by the British under . " 
which each raiding party or group was provided with tools especially devised |! : 
: for the specific targets under attack, So far as the weiter is aware this - 
. activity never became an American one, althopgh it was attempted without an hae 
fruition under a project called "Bull's Eye. \- aa 


+ With the approach of D-Day, stores for the erground were rapidly increased ‘| 
and the dropping of supplies by air in Frange, Norway, Yugoslavia, and Greece, || 
. te mention the more important countries, was greatly expanded. ‘These stores 
were not only the two types already mentionéd, but in addition occasioned -- 
a need for a thind types this is exemplified by the problems on Mortar acd 
Rooket, both of which were items of some site and effectivences and might 
be called guerilla weapons. | iy 


- _— 
Even though the last two categories of einai were allowably larger, more 
". ., Complex,-and more complicated to operate, the emphasis was still upon sine 
plicity and fcolproofness, and contimal striving for these ends graatily 
dergthened the development period and delajed the day of use, while of - * 
, course producing a more perfect and better product. Whether a happy medium =’. 
between these two conflicting aims resulted is hard to say. In hindsight . - 
it would sean perhaps that perfection had een too dearly boughte 


In addition to secret operations requir flevices of the kind mentioned . 

* above, a function of ow liaison groups was! the gathering of secret intele 
digence, and it was for their purposes thatiproblems were submitted calling - 
for special easily destroyed paper ani no books such as Balsam and Moth, 

85 well as secret communication devices exeaplified by the IFT ae Sky Wavee 


Following D-Day and the rapid liberation ef; France, Belgiim, Greece, ani 
_ Yugoslavia, the need for all types of subversive devices greatly diminished 


_ there were no longer customers in any largs {mumbers, and attenpts| to organ- 
+ due an underground in Germany did not have; }ime to bear fruit, || “ao a 


l 
| | 
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+ program and the feeling among some conmoted with it that the chief tar= 
~ attacked, 


: General Stilwell resulting in the reconquest of Northern Buma, Thase 


’.. by the end of the Division on Juns 30, 1945: 


- No further comment is required on the details of the demobilisation of “the 
- Division, It was accomplished as ‘planned, and it is safe to say that those 


. of aaa value to this’ leseoe ds in future s senracredens 
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This period coincided with the completion of 2 a great deal of the Setsanas 
gets available with this type of warfare had already been pysoeeatety: 


By this time OSS had begun to opexate in the Chins-~Burna~India theater, an 
operation which contimved with remarkable success prior to the campaign of 


operations wore expanded also into China, Indo-China, and Thailand but were a 
not of a nature to require further new research. * . 


‘Because the devices developed previously for Ewrope had been nid oarefully, © 
it was expected that they would withstand the heat and humidity of the Se 
tropics. Most of these stores became available at once, and there were few 

unique problems posed as a result of the ahift of operationa from the West 
to the East. To be sure there were some, and these were exemplified by the 
Teak, Zephyz', and Aqua Vita problems, ald of which had reached conclusions 


Above and beyond these, 1¢ was anticipated that GSS would have nmmerous 
emall problems submitted from the field, problems of insuffioient magni~ © 
tude or technicality to require the contimed existence of a special « 
Division within NORC and the use of a large mmber of contracts with § 
scientifio laboratories, For these reasons, and after due consideration 
over a period of months, it was unanimously agreed between NDRG, OSS, and 
S80E that the Division's work should be considered ss complete and that it 
should wind up ites affairs in an orderly manner, This decision was fomelm 
ized at the meeting of NORCO on January 12, 1945, when Mr. S. P. Lovell ani © 
Mr. GC. S. Cheston, Deputy Director of OSS, appeared; arrangements were | 
begun for the transfer to OSS of the central laboratory, whosewefulness . 
has already been outlined, and this was accomplished by April. Wy, 19450 . 


who were comected with it may look back with satisfaction upon a period of 
rich accomplishment and of two years-of activity, which all palteyet wt. be 
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Abalone = The name given SA0-3, the problem Sscceeaed with methods." 


Adams Plan = The suggestion of Dr. L. 8. Adams that pate bearing ingenti~'|| 


Adhesive ~ .- " pamitea to those materials used for the attachnent of expe: || 


‘Breen = _ The wip of instructing persona) in the vse of fire 


. Balsan = ’ & paper readily destroyed by mastication bub Tesistant to 


1 (SAC=43)6 
‘Barney ~ :- .A glass cloth jacket for eaves outboard aotors, free ‘ 
Bet=- - ‘An alternative nane for the adams Flan (BA0~6). ae ote 
Beano»: . A baseball hand gzsrade, both high ecplosire ord’ wa 
Phosphorus (8AC=28)4 


. Bigot = -—»-‘The adaptatdon of the spigot mortar prinotoe toa os cel 


* Big Joe ~ The rifle size Ponetroneter (BA0=13). 
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. of attachment of Linpets and explosive charges (SA0-3)o. 


- avdes be liberated near Japan either fron svbuarines or . 
’ ix _ edxplancs (BAC=6). 
oh. sive charges above water on all matter of surfaces (SAC=3) 0 
Anerameter - = A barometric fuse responding to an altitude change of roughly} 
; 2500 feet and temperature and shook insensitive (Bh0-27) °° 
* (SA0=6 


Aqua Vite = = The problem of producing tN eacae stersia water in" 
the field from contaminated sources (8AC=52) 0 


dunt sa A mixture of RDX or BK and flour baring the properties of 
_. +. plastic explosive (SAC=26). 


* natural hunidity and able to receive all types of writing 


Belcher = Chemicals wiih when introduced into water ceopaiia’ aa) ports - 
fe per billion render the water esis and, ee edit” 
. _ owe being poisonous (SAC~44)« . 


automatic (SAC@I3). 


Black Joe = . High explosive camouflaged as coal (SAC=30). 


5 ee 
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. Camel =i The code name for camouflage (SAC=30). 


: Cannon - | 4M assassin's pistol (SAC-7). 


* Qlen.= ; 4 magratis explosive charge equipped with tine aaniys for 


Dog Drag « ~ Geko > Ss Ninos off the Stadt ofan agent ae 


; Enlly Post = The code name given SAC-18 dealing with Podsons,|: 


J - 
“ Approved for Release: 2018/06/04 C02393825 - 
: 


Blackout -! High explosive electria light bulb initiated; iby the mana 
;° of electricity (840-20). : 


Brinstone = ' The general name for dissartlac: problens (BAc-6). 


Bulls Eye'= The application of scientific and special sevanes to specific i 
4 : targets named by OSS, " , ; 


BURP or al = British Urgent Railway Plan for the derailment ef loconotives || 

; (SA0-30), ‘ i : 

Bushnaster = Three types of time delay’ rifle and machine simulators 
j for harassing and deceiving purposes (siosshe 


Caccolube ~ The destruction of motor vehicles by the introduction of 
j chemicals into the oil or,fuel supply (80-9), 


GampbelL - A mothod of quickly sinking and firing an explosive Jaden boate |i; 


CGanieter Iscater - A device to enable reception parties to locate at a : 
. stores dropped by air with parachutes .(SAC~4)~ 


Casey donee - = Attack on railroads in general (SAC~10). 


wee 


attacking steel targets (SAC-3), i 
Clockwork =~ Precise waterproof clockwork delays sais, | 
Gluck = - & communication device, LUT (SAC=4). ; er 
Cricket - ‘The ultimate 4n compact radio recesrenrasesiter (ence37).° 4! 


‘SAC=50) » iF 


Dragon «* A gon firing a dart by néans of gas pressure (shonis) | oh 


meoriteg - ine tern usually used in reference. to ° swiply by fir sf. ground: 
crcese 


Pans 
H 4 te 


Foosindle ai A nethod of tranenitting wy, wire Behan eee 
: oe : 


aoe | 
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‘ Fantasia < Development of fantastic and Saat aera ideas for the 5 
i purpose of frightening the enemy (SA0-26) \ 


Firefiy = An explosive hani-size delay-action grenade which, when 
. dntroduced in the fuel tark of a motor vehiole, sapetes 
the tank and ignites the contents (SAC-21). 
' 7 
Fountain = A shaped charge and accompanying equipment to be planted rae 
F ‘in the roadbed of e railroad with the object of destroying -- 
the boiler or cylinders of a locomotive (SAC@10). 7 


Hedy = : & device to orsate panic in a cron without contravening | 
the Geneva Convention (8A0-23). - 


Honeymoon = The code name for work on time delays (sac-27). 
Hooter =° An underwater noise maker (Sic=4). 


Ete: Induction Fisld Transceiver = An clectro~nagnotic device 
for short range secret communication (SAC=4, 


IL = Industion Field Locater ~ An electro-magnetic tranenitter 
- ; on which men equipped with IFT can home (840-4). a 


Inpdot- Test Machine = The code name for SAC-1, a silent weapon throws | ‘ 
‘ ding a dart propelled by a spring.’ . i . 


The largest size penatroneter ‘capable of throwing grenaies . me 
or small mortar cells (Sad~23). ; ; 


+  Lagrdma Tojo= The use of liquid explosives disguised as innocent materials 
ae auch as lubricating o12 (SAC=40). ; : a 


‘Idmpetry - The problem of underwater etiane on steel and wooden shape: ‘ 
(s. BACH 42) 0 i ? 


, ae Joo= A Pistol model of the Ponatronetor and the prototype ($4013). : 


* cee { 
Joo Louis =" 


os, 


i a 


Tooonstive ~ A code name sometimes given to the problen SA0~10, b 


Sy = The code name of SAC~=39 calling for the sebotage of high : 
precision machinery 7 contamination with para amounts of 
_ chemicals. : 


lost’ Chord = A code name for SAG=4, the ‘probien of ccamunication, tents * 
and adore oe of agents. i 


Idlu= A ddmperoer-sgniter tor nftamabe dusts cto 


x + 
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ceviee - An early nama used in SAC=2 to refer to nado switch | 


Molo = 


Pocket Tnoenddary = = PI = 4 celluloid case filed with eatea ac ny 


_ Hatchhoad = | 


"+ Maude Mullow 0 


- Mark IZ Ponai ~ (Sonstimes Krown as the Perley Penoll) = - An edoctnvays: 


* gelluloid or magnesium and saving ailent dgnition of; 


. pion of ‘eepload foliaree . eel a 
i 
i 


i} 
, i. 
‘Readily destroyed briet oases acd ie notebooka ieee on | ; 


"over short adstanges (Sims) « 


: The code name for 


os the Engineers (epced7) e qo 


” messages ubdLinany existing feodlitiep, 


| 

: rae 
% ‘ 4 
{ 


A waterproof ending to the Penoil made either fron‘ ie ‘ 
incendiary devices (SAC@6). i! 


H 

' { 
it 
H 


Code Name of. problem SAC=45 eonserned with the dostruss : 


activated by a frequency of 100 ko’ (SAG-2). ; ie 

cf 
tine delay based on the cmarel Oentge of the Mark I i sc. 
Pencil (SAC@17)_. ° Up aees 


1 
wy 
A photoesensitive electronic avi coved water | Z 
BAC~10 for attacking trains in t 185 iy 


dncondiary or explosive pednoiplas\ (Oh0=W7). \ 
Microwave trensmititor = 4 device! er oimundoatien 


= 


The cede name for posses abviagk | pn Sipiarsnen an 
general, “a 


\ 


A distance switch lawvadeced under ‘saad oe 7) twiggor 
charges plnced onla train at a peeraehecien las ny 


Isnonu8. \ 
PQ = An inconiiaty working both on deni 
bustible mater (SACH=6)6 ean 


A chemical tine bey standard with’ hem 


4 silent’ flashieda weapon throning al 
rubber ag the pr dling force (Shonda) 5 
The code nane fo BAGHR4y the tranen: sion, . a6! 


‘A device to attadti linpets to either bes bes 
Aeaes ead x & , wad, craven seh 


equipped with ct eee and eyes 


aa 
ae 


“wea ee 
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Popeye = — : An electric alarn ajaien depending . on “trip wires to 
"+ give werning of the presame of maravderBe 


: Postel = es v The code name of SAGH~22 dealing with a method for the .. 
i ytiligation of enemy=controlled telephone moons, : 


i} the code nane for shons « on ultravioles and infrared 
ve communication. 


: Rocket (305 5SR)= The 3=1/2-inch spin ‘stabilized rocket of ‘javssion 3 3 
: *: ) for which a rocket Jauncher was developed ed, (SAC=25)« 


a - 


ig magnetic recorder together with macrophgne 
eee line input, and playback (SAC=29. 
: Low ‘burning explosive composed of oultiry aluminum, . 
. a oer (GAC+31). - mae 


Sandenan Oleh « =} “The original code ‘name of Division 19 and the origin 
Pa 1 Bese eyeien of ashore. ae | 


* Attack on motor vehicles by using cashew mut shell oft: 
ae seh -, (BAG=9) 1 

: ‘Bhortstop -.” . The sede name for SAC@25 on , the attack of electrical 
! equipment by subtle meande 
H ‘4 device to elininate muztle noise from stenterd respons f 
j _ (BAC=14) \ iH 


Simultaneous Events = (otherwise known as 85) = The code name for aradio | 
* switch to respond to a selected signal but to be safe * 
; from acoidental triggering (SAC-2). | : 


: Sky Wave 7 : ‘a method of radio transmission in which the antenna is : 
‘ : ; eppecially ousted on the ground (SAc~22 and BAC=24) 


Shel » 


Silencer | - 


Bleeping Bounty. - A oneeman underwater oraft developed by the Bratish ond a 
sed 4n attacks on harbors and ships casas aes ee 


‘Soma @ + ar model of the Penstronstor (80-13) 24 1s 
Sneii ~ a ‘sn alternative name for- Pin-Up (SAC=3)« bas 


Speeder - ‘A switch developed under SAC-10 for eitack| on sgeieey - 
. equipment. in this application 34 is mounted on an.. ~~ 
;axle and activated, vy eee ZOrOee:, “amy 


_—s 


' 
ie “| 
ai i, '| 
re . { 4 
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: ! . 
“= Bpigot Mortar = A silent fiashless weapon: developed by. the Bratieh (610-36). 
SRA @ vt " ‘Bignal, Reley Anerdoan = The Amerioan Tine. ‘Pano, (SA0-27). 


srr ‘Bignal, Relay Incendiary = The Mme Pencil equipped with 
. . Matothead (SAC=6)« 


“suction Oup = The attachment of idupete by means of xubbor suction 


oups (SA0=3). 
oO, ab = A method of preventing accidental triggering of SE and © 
: 7 (b)(3) CIAAct . + depending upon evolution of gas by electrolysis ina 
: 3 (b)(6)° Glosed bulb containing dilute sulfuric soid (BAC-2). 
; ' gwitack ~ A model of the Penetroueter (5A0-13). : 


Eyrnanoetic Fuse~ Keown .to the Engineers as the Oonoussion Detonator « a 
: device for aobivating one explosive charge underwater by 
2‘ . the firing of another ‘(SA0-20)., oe . 


: Teak - ' Méthods of attacking wooden ships and bridges ses 
ft 


” quusdtes Device «An alternative pane for Firefly (Bho~21)6 
Transceiver = An abbreviation for the If? :(SAC=4). 


Turtle Eggs = 4 device for attacking automotive equipment by | lantredue= . 
: : dng dnto the of] system materials which destroy the 253 
_ Deardngs without arousing suspicion (SAG~9). (" 


oe "the code name for SAC=49, under which the services of | 
ithe @ ave xe NORC in porforming large scale ee es 
; Carolina were proeiiods 


Wire | ; Undergater Telephory « ~ A device for oamunteating vobmeen 
a : - -Blaegfing Beauties (SAC-4). . 


Varga - ~~, A ped charge to ree and set rare. to storage tanks : 
. , 08 WEL (810-35). - 


Veritas ad ' device giving delayed action firing: of signal fares ‘ 
. be droppad by air (SAC=41). ale a 
"* ‘Vitemin Pais -/ apsules of a chemical soluble in water uuleieotedty 
oie /estandard methods of analysis and capable.of sata te a 
, storage batteries (840-38). 


Wandering Boy = ‘the code nana of SAC=4B, ‘specifically canaernad with 
oe a tet : devices and the sestien and pick ” of agar 
eae hostile shores. 3 : o 
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Well = - _ A selfetapping crucible containing dinkens for arene on 
: *" pachdnery and notal targets (840-8). 


thoy Me? = A heraseing device for annoying the enmy by cotentating : 
hig person with foul enelling Liquids (840-238). a 2: 


: Willien Tell ~ em a3). model. of the Ponetronster: tga the rifle ‘type | 
SA0-13) 0 : 


a tire= . Fit aed eum en ie oe io ‘and me mechiniéad 
\ *" properties but rapidly soluble in a + water (gacn21). ; 


Woodchuok = c+ A device to wreck « trein ons rida 22), a 


. Woplwcrth Qun'= A cheap, ——— istol aon distin fon anorg come 
; quered peoples ( Sh“) : ieee 


|: 


‘ae +." the code name for the Adans Plan ond 
: meres Re for the ‘ime agi pennies =— 
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ADMINISTRATIVE sereyp . 
i Sie! oa 


rs Division 8-9-0 (September 2 1942 ~ October 2) ‘ an Eat 
Dr. Roger Adans, ¢! i er a 
fs >: * De. H, My pier ae ee ; l 
; ., B8s We C. Lothrop ae Bi | 
‘Mie. 8. Pe lovel 


(b)(3) CIAAct : Dr. George K. ky 
? an 


: a ae La HM Ohadwell, Chairman (Division 3) 
(b)(3) CIAAct Socata 
oe! gy (division 4) — 
i Of: 
. OQ : | avteton'o§ tice, sDRO) 


(b\(3) CIAAct 
(YE). 
(b)(3) CIAAG 

(b6) 


(b)(3) ClAAct 
(BNE) * 


"capt nartaate ee at 
- Gapts M, Wider, offices of 4; 
_{ Tdadgon OfZScor fen ‘Loe of ‘te 


i 
' 
i. 
i 
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i "Ait 48 . OSS FROOUREMENT or DIVISION 49 DEVI0Es 


’ "BAG Nos ; Name of Device. 


i 8 27 AC Delay ’ 
‘ ae “27 Aneroneter - Merk I, Wark Tr. 
: + "43°. Balsam (Reang) 
33 «|. Bushmaster = Single shot -_ 


i ‘. = Multiple shot 
# Pe eee fo Trap “ - 
9 | .. Cacoolube aimee 
“ 17°. Olookwork Delay = l2ehour 
~ 24ehour 
7 Dog Drag oo 


50 : 
30 ; Explosive = Candle 7 


. idmpat Plaoing Automatic. . 
»  Iulu .; 

. Magnetie Holdfast VT 

Hagrets : 


Hole : 4 4 
, Odenoter 4 eae 

Parachute Zoster ae tts 

Pencils . 


Pin-Ups : , on 
Pocket Incendiary eH : a 
Rooket Launcher 3.35 S5R - 4 ae 
‘Bights for Bazookas Py ag oes 
Silenced Guis-~ 22. ? , 
J = 045, ln3 
5 Spigot Mortar’ : 
mis Sympathetic Fuses 
: ce ae Thernit Well ~ Large. 


{ 
. = Gmail! - | 
ho Taye TRB Woy Mok 


— 
© 


Sa Bbuokusa 1 


EBB ew 


ee 


; ‘Information supplied by oss ‘on 30 July 1945... 
o Q “% ; ie. 


4 
foot 
Lf 
b- 

H 


Segoe 


qf 


"Approved for Release. 2016/00/04 CODS03805"" 


C0239 7 25 Approved for Release: 2018/06/04 C02393825 ne Confidential =~! 


. + 


pein ee 


SAC=2. IMPACT TESTING MACHINE 


« 


‘-Qperational Background 


Throughout clandestine’ operations there is a need for a silent, flashioss 

gun for the assassination of sentrics at rangen up to 40 yards, din many 

operations Jt.is not desired to kill a man af 16 can be avoided, since 

‘: this gonerally alerts others and results in loss of security; howover if 4 
". 46 ds aboolutely asuential, thon obviously it must bs done with a minimus © i]! 

(of disturbance, Fox this reason three different problens were undertaken 

by the Division to develop a silent weapons BAC=1,,BAC=135: and SAC~Uhe - 


t 


| 
2 
; 


oon 


Goraral. Statonort of tho Problem 


It wed desired to dovelop & spring-activated and therefore flashless silent - 
woapon throwing a projectile equivalent to a SO=calibor bullet with a nussle ©: ‘ 
velocity approaching 1000 feot per second and havang a minimum loading tine. || 


0 - |, Of 30 seconda, 


ww - Historical Backgrount ho or 


This problem had an informal boginning before July 1942, when Dr. Roger . 

Adams, in his capacity as chief of Section B-9-0, and Ur. Be Pe lovell, whe 
‘bad recently Joined NDRO es a Technical Aide, made contacts with Dr, Karl i °!: 
; Compton with a view to determining how feasible this idea might be, saeene 


" This had folloved a suggestion made cororetely by Mr. Lovell. in dune 1942,. 
when he hed presented Dre Chadwell, with @ sketch of a proposed gun and 
caloulations which indicated its promise. His words of that'tine very *: 
succinotly. state the objective: ‘ : to 


"The most valuable asset of a raid is surprise, not only in the ‘- 
outset bub If possible maintained surprise. The longer a yaid 
may retain this element the better its chances of success, the —. 
fewor its casualties, the nearer its objeotives thus maintained | 
surprise may be considered the aca card of the Commanio, After =. ”. - 
2% 4s played, the raid develops into a contest, The technique .. 9: - ” 
of stealth clearly points to the development of a nolseless,:. — 
flashless gun. ne v : 


the last dec @ spring recoiled gun might offer possi~ 
© bilities. A meoha: atudy of the enorgy necessary indicates 


| 
{ 
i 
\ 
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(b)(6)| ~ F. ; 
(b)(3) CIAAct 


(b)(3) NatSecAct 


(b)(3) CIAAct 


(b)(6) 


(b)(3) NatSecAct 


~, 


worked out successfully for this device could be used in filling a mejor 


‘(b)(3) CIAAct 


(b)(6) « 


_ dispatched to MRI): 
i 


"+ °* from Shelby Soantess Tubing, and in order to reduce the 
u root on Jeon, 


* was initiated ‘in Division 


‘For these reasons 4b was felt that the work should be dram to a close as 


‘partioular, the|test apparatus. described has ediate application here, 


* 00150 Ibs. ara 154 ft/sec. and 137 ft/sec, respectively. ;ithe 
bube wer 
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‘ Dr, ‘tiated a few experiments at : 
These appeared sufficiently * 
Promising, so that on the LI comsittee recommendation a contract 
bod aan dated back to August 2. .Upon the 
reorganization of NDRC the contract was assigned to Division 17, where it ~' . 


vemained until transferred in Msy 1943 to Division 19. 


By March 1943 8 test model had been sonstructed having a noise level asti~. 
mated to be loss than a «22 pistol. This laborat model. was perfected ‘‘ 
in June, firing an arrowshaped projectile capable of penetrating 1/2~inoh 
wood at 50 feet, The spring when coiled dolivered a force estimated at < 
3000 pours, and the seriousness of the recoil problem was then recognized, . 
There was also question whether the requirement rapid reloading could - 
be met. : 1 ' : 
t 


unlikely to be of value to OSS. The final report was submitted on October 5, 
1943, and the problen was considered terminated without constructive vasulbse © 


Soon thereafter, however, interest was expressed by/ pfficors : Cominshs 
and at the request of Lt. Bruce Old of the Coordinator's Offical a 
considered in detail whether the type of hollow tub! spring which he had " 


requirement for the silent propulsion of R0-gallon Q of gasoline 30 to . 
300 yards. To cover the expenses of this, the contract was further extended . 
to Jamary 1, 19440 : \ a ’ 
a i : 


Tt appeared from his work that there was no ‘possibility of meeting the Navy 
Tequirement, accordingly the matter was dropped by mutual agreement. 
Sone contribution did, however, result from the ee for in December 


: 


19 wags rpoeived from England to the effect that: “We have examined © 
thi eport with interest and consider that the ork carried out has. 

most ubeful data, both theoretical and practival, on springs, In 
and we hope to Huild ons in the future for our /own vse," The full. reports - - 
were also made available to Division 2 at the «equest of Dr 
Chief of Division 2 and Chairman of the DOLO- Committees, and 
of Division 17, ‘Test apparatus and the hand model dilustra’ re were. 
on January 6 for storage and exhibition e the mussum,e 


Technical Information 
Zechnical Tnformation 


In its final fora the ons and only model made, ilustrations 
Weighs 7-17 Ibs.,' has an over-all length, inoluding the handle) 
With twenty-seven! turns of the handle the wespon can be 


30 seo. The estimated velocities with projectiles weightig On 


fron Noe 43 alumimm alioy, the barrel and tho outside 


fo oe 

fos we 

{ : t 
; re 

: 
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~ "hele was fabricated out of Nos 17 ST Duralumin, Various miscellansovs. 5 
5 parts were machined from drill. rod and heat treated with quenching to give 
them adequate temper and to allow them to withstand the full load. . 


The chief difficulties were encountered in the preparation of the hollow 
wire helical springs, which tended to develop hair-like oracke in heat'- % 
treatment and to break when loaded, A correct heat treatment procedure |: 
was finally discovered, and this difficulty was overcome, © - i 


A spsodal technique for winding the springs was developed, the tubes boing ~ 
filled at the tine with a low melting alloy which after winding was melted ie 
Ute Some of the resulting springs survived 50 cyoles of full service | ' 
leading and firing without failure. : aa aoe 


Various projectiles ware developed fron which it appaared that those with ~ 
alunimm vanes were more stable in flights thus it will be seen that the 
device ronohod a fairly advanced stage of vesearch nhen 1b appeared Zor! 


non-scientific: reasons impractical, if 
i t 1 3 yt if 
(b)(3) CIAACt’: + Problem Submitteds OotoHer al, 19426 -  Probles Tomuimbede Jammasy 2, 194he 
(b)(3) NatSecAct Pug hare 


* (bY) : a ere AUUR Ly Wildy WO Vata a, W9dde’ 


: (b)(3) CIAACt : Final Roporis Division 19 Serdol No. 9 subultted . lo i 
1 (b)(6) , Si. ‘BG, Hur sinplasent dated Desdaber e 39430 ag ge ae 


ae WE 
H 


Patent Soporbs Taventdon report formardid to Captain Lavender March 8, ;; 


Sar 


. » On inventions: wire’ er; 
, Petvesting mechanism; end/ spiral groove Projectile, . oe nee 
ca a re pecll 
ba cee 7 
se ihe al 
; : aoe ee ’ 
‘ . ' ‘ Pe 1. 1 wo 5 yb oy ok fa 
. ae ee * s { . 2 ae | : 
s be « . soe ia 
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SACe2 SIMULTANEOUS EVENTS 2 


Operational Background 


In 1942 the requirement existed for a radio set ‘of very snall sise to be 
activated by a central transmitting station at distances up to 500 miles a 
and on activation to set off explosive charges or incendiaries, The ; 


‘ operation. visualized by those in 0SS called for the placement of a large | 


munber of these sats simultansously throughout conquered Europe. Agents 

would select the most vulnerable spots with the object of causing both 

terror and materdal danger, These sets would have sufficient shelf life 

go that a peried of a month or two for distribution would be allowable. ' 
They would also be so constructed that they would not respond to the sweep=. '. 
ing of the radio bands by the eneny, and thus would not prematurely trigger. '' 
At a given time the central station, located in England and broadcasting on 
@ preselected frequency to which the sets were tuned, would transmit a 
signal of long duration, thus simultansously firing all sets throughout 
Europe. 


i 


if such a switch could be made compact and with reasonable shelf life it Por 
had @ real future in the bombing campaign then beginning sgainst the 
Fortress Europa. This requirement was also solved to a degras. wie 


C23, in Hay 1944, proposed a further requirements this was for a radio Se ght 
owitch to be ope mtod by a transmitter loorzted on the ground, This problen 
was troated entirely separately fram the rest of the subjeot matter and was 
called SAC=2a, A successful solution to this requirement was also found, 


Gororal Stateront of the Problen 
hile the specific operational requiremsnts changed, as indicated above, 


the general requirements for the device Tenained the same. The devices 
were to be capable upon the reception of a xadio signal of Teleasing & 


=26= 
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0 mechanical firing train and thus initiating explosive and incendiary 
charges. They were desired in the smallest possible size with the maxie 
mua possible shelf life and with anti-disturbancs and self-destructive 
features, The last of these was to be accomplished in case triggering 
had not taken place and the batteries required for contimous operation 
had expended thenselves, The frequencies on which the sets were to 
operates were variables the original requirement for Simultansous Events 
was accomplished by a frequency of approximately 100 kilocycles; the 
second requiremont, namely the Pinpoint Bombing, was accomplished by 
approximately 100 megacyolesy and the third requirement, SAC@2a, was at 
a frequency of 3 to § megacyoles. 


Historical Background 


1. Sinultansous Events. 
(b)(3) CIAAct * 


Dr. Roger Adoms arranged a conference between Mr, Lovell, then a (b)(3) CIAAct 
(b)(6) Tochnical, Aide in Division B,| of the Signal (b)(6)é. 
Oorps. This tock place on July 16, 1942, and tha full enone ation : 
(b)(3) CIAAct . of the Signal Corps was thereby eoveined “a . 
(b)(6) 7 jy named ag B kt the sugges= 


tion o orracene bg 
(b)(3) NatSecAct wos Bolected as a suitable a: Sos o 


out the nogotiations by 
(b)(3) CIAAct 


(b)(6) 
(b)(3) NatSecAct 


(b)('3) CIAAct 
_ (b)6y:, 


(b)(3) CIAAct 
chanien which will be described below ani which ren- —(b)(6).- | 
dered. ‘the radio *dovice Senne to the effects of static and enuy anc 


Gwooping of the air. 


4 mooting took place on September 4, at which the definite requirenents 
ef this problan ani the Pinpoint problem were stated. In geen 


wore representatives from the British 
(b(3) CIAAct mz. Mission, 053, Signal Comps, ant 


b)(6 

(b)(6) On Ostober % 1942, | denonstrated the aa (b)(3) CIAAct | 
resolver, incorporating delay invented by 
and operating on a iventercy close to 100 kilooyoles. ig (b)(6) : 


had too short a battery life for practical use and was deficient in 
some other details, notably size and weight. 


Further meetings took place in December, and on the seventeenth of 
that month a satisfactory field test was run on this so-called 
Mitchell Devices it was shown by « practical demonstration that the 
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(b)(3) CIAAct © 
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(b)(3) Claact . Dewite was Fendored safe ayainot accidental triggering by the insu 
ie sd r 
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unit could be triggored at a distance of at least 30 miles by a radio 
signal of proper frequency and sufficient duration, The Mitchell 


circuit of an electrolytic cell, the invention of i. 
This allowed the delivery of the nscessary mechanical 
enargy to fire an explosive train by the passage of as little as 
‘es for a period of 5 seconds. The details of the 
Bulb" will be found below umer the technical discussion, 


It was at this time that the operational requirement thich originally 
existed for this type of device evaporated, and accordingly the 
Mitchell switch was not further 26de 


Pinpoint Bombings ‘ 


With a shift in emphasis from Simultaneous Events to Pinpoint Bombing, 
& shift in frequency was also required. In the former Gase, St will 
be recalled that the set would be operated at distances up to 500 
miles. This requirement was not desired in the second case, where 
the need was Yather for a switch nhich would be operable from trang= 
mitters standard with bombing planes and where a range of operation 
of approximately 20 miles was considered optimum. Both of these 
pointed to a charge in frequemy to Spproximately 100 megacyolon, 


Fortunately through a contact which Mr, Lovell had made with Dr, Ke Te. 
Compton in Ooteber 1942, some work on a device fitting these require 


ments had ca aed bad Beak This work, umer the 
direation of had produced @ very amell unit which 
in preliminary tests November 1942 appeared worthy of further atten .* 


tion. 


Up to this time the Director's Subcommittee and Division 49 bad 
attempted to direct the work thenselves, but it because inoreasingly 
evident that the subject matter was so technical in fields with which 
Division personnel were unacquainted that it would be better handied - 
by another Division of NDRO, : 


Bn di made by Dr. Chadwell to Dr. 0. Be 
Jolliffe both of Division 13,for assistance 
and direction to the program. This resulted in @ meoting on February 


9, 1943, attended by OSS, Division 19, and Division nel, ai ecAct 
thich 46 was decided to turn over to Divieion io the pontraat>)(°) Nats 


ase the solution of the Pinpoint Bombing prob. on ‘thd (b)(3) CIAAct 
Clie dencribed in the Radiation Laboratory report of February (b)(6): 


1» 1943 (61-PRB-022243). From that point the progran was entirely 
an the hartds of Division 13 and their contractors, 


Further meetings in March and April the interested 


parties resul: equest thesk  eee build ten (b)(3) CIAAct 
models of the! cirouit modified by the inclusion of tine - (b)(6)f 


—2B— 


Approved for Release: 2018/06/04 C023938 


9. goo 


C02 


393825 


| 
0 


(b)(3) NatSecAct 


{b)(3) 


NatSecAct 


NatSecAct 


ae 


‘Approved for Release: 2018/06/04 C02393825 Pee 


$ 
delaya to increase the battery life and such chmges as would out } * 
domm the re-radjation of the set and make it less vanerable te | (b)(3) CIAAct 
sweeping, The latter point was important, since the *(b)(6)f 
Bulb was not adaptable to use with the new circu: seen te 
delay was required, For this reason the! (b)(3) NatSecAct 
oa contract was allowed to terminate. ea. 


e] as 


In April and May, attempts to make the device less vulnerable to : 
aweeping iroluded both a pendulum relay and meter movement relay. oi 
The latter was finally found to be satisfactory and was incorporated i 
din units decided upon at a meeting in dune. Effective as of the z 

ered into a contrac’ 


to assist in the production " (b)(3) NatSecact 
of ten models of this design and contrast, 2 j 
under the technical supervision of| became of —_(D)(3) CIAAct 


increasing importance when it was discovered in late August that the (b)(6) 
tubes which had originally been specified for the unit were not ofa. ¢ 
type suitable for long life at 100 megacyoles. i 
(b)(3) NatSecAct 
a a a 


This lead to the da eatigate the 
funstion which fell Attempts by. 
up to February 1944 with the cooperation of 


to develop a suitab: 8 to naught, * With E 
@ of emphasis to a contract was termi~(b)(3) NatSecAct 
nated by Division 13, assumed the entire ti q 


responsibility for solving the original problem. At the same tine, 
the responsibility for the self-destructive features wore haniled 


largely by OSS directly ani with _| cooperation, (b)(3) NatSecAct 


\ 
The Signal Corps, who had been kept fully informed of progress, at . oF 
their suggestion assigned a formal nomenclature to the unit hence- : ! : 
forth known as "Radio Receiver R=37 ( )/OR." So mmerous were the ; 
various groups who were interested in this development of a radio 

switch and so diffuse was the responsibility for it in NDRC that a 
spacial comittes to handle this and other communication problems 

was decided upon and formally requested’ by OSS in March 1944. 


This committee, known as SACOM, met from that time until the end of 

the Division in June 1945 at regular intervals and reviered the work 
going on on all communication problems (SAC=4, ~22, =24, =29, <3h, 

and -37). In attendance were’ 098, British, Division 13, and Divi~ 

sion 19 representatives. } ne 


On a direct order placed by oss with the! Company, several PF®(h)(3) NatSecAct 
production models of the improve unit having an entirely new” a 
cirouit and using two tubes of s type were demonstrated in Pe 


April 1944. These operated successfully when triggered by the trans- ; 
mitter in a B<17 baaber at a distance of 8 miles at altitudes of both ' 
1000 and 2500 fest. A second model with a new oirouit was developed ' 
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Jin June 1944 but did not supplant the one in semi= 


produotio: that OSS placed an order for 
1000 units in Chicago. 


SAC=22 


On Nay le, 1944, | the OSS ldaison officer on com 
munication problems and representative on SACOM, formally raquested 
the development of a radio switch suitable for use with a ground trans- 
mitter operating on 3 to 8 megaoycles, Division 13 assigned the prob= 
Jem| in June and their suggestions were forthe~ 
raport of the Zollowing August which seemed so suitable to 


that a model was requested by hin in Octob 5 ; 
13 had built under a direct contract a (b)(3) NatSecAct 
and with the assistance of (b)(3) NatSecAct 


The first model of this third type of radio switch was demonstrated to 
OSS on April 20, 1945, with mmerous changes requested by then, With 
the ond of Division 19 on Junms 30, 1945, SACOM was disbanded and fure 
ther work on SAC~2a was maintained directly between Division 13 and 


At that time it appeared that a successful solution to 
the problem would soon be at hand, 


‘ 


Technical Information 


ie 


Simultanoous Eventse 
a. The Mitchell Device. 


This consists of a shielded metal box 6x9x4 in, with an insulated is 
6x9x5/16 in, loop attached by olips to the outside of the metal con 

tainer, A partition inside the box isolates the radio chassis fran - 
the battery pack. The total weight, inoluding 2 Ibs. of batteries, is . 
approximately 8 ibs., and the frequency selected is 113 kilocycles. a 
Because of sensitivity to the surrounding noise level, it was decided i 
that the operator should determine this variable feature prior to 
Planting the set and simple means are provided for accomplishing thise 
Also, the set is provided with a booby trap arrangement so that once’ 
Jocated it cannot be disturbed without firing a charge of plastio i 
explosive contained within the set. P 


By experiment it was determined that the field strergth from the 
transmitter should be not less than 100 microvolts/m at the-locatdion, - 
Six or seven daya of contimious operation was tha maximum expected, 

A loop tuned to the operating carrier frequency of the transmitter 

and located in afield of sufficient strength applies a voltage on 

the grid on the first radio-frequency amplifier stage. Another stage 
following this inoreases the amplitude of the carrier voltage suffi- as : 
oiently to reducd the bias on the direot current amplifier, thus % 
causing plate % nt to flow in the output resistor, The negative 
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voltage across this resistor is applied to the grids of two radio 
frequency amplifier stages, which in turn reduces the plate current 
of the two tubes. 


Since the B battery current passes through the relay coil, as long 
as there is less than the field requisite strength in the loop, the 
bias obtained across the resistance and the amplifier tubes is low 
and their plate currents keep the relay armature open, However, as 
soon as the field strength increases above 100 microvolts/n., the 


Yesultant decrease in amplifier plate the relay arna- 

ture to close the battery circuit to the Bulb. So long as (b)(3) CIAAct 
the requisite _s being received in the loop, ourrent will pass (b)(6) 
through the ulb and, as will be described below, will 

actuate the mec firing mechanisn, 


be Bulb - The Willard Electrolytic Cell. 


This consists of a glass spherical bulb of approximately 1/2-in, _ 
diameter containing dilute sulfuric acid, an air bubble of pre-determined 
size ani sealed platimm electrodes, When mounted in the radio set, 
it ia held by sockets under an applied tension of 5 to 8 Ibs, in the 
horizontal axis, When the relay of the set Closes, as described 
abov ‘act current of approximately 5 ma passes through the 

Bulb between the platimm and electrolizes the dilute 
sulfuric acid, This reaction causes the evolution of hydrogen and 
oxygen gas, which as the current contimes to pass acommulate in the 

- air ‘bubble and increase the internal pressure of the bulb eventually 
te the breaking point. 


When this occurs, the tension supported by the Bulb is suddenly 
veleased and the usual train of mechanical Living is initiated, The 
bulbs as produced by Willard hed a rather high’ temperature coefficient 
80 that, depending upon the ambient temperature of the radio switch, 
a.contimous signaling would be required by the transmitter of anye 
where between 3.4 sec. at 100° F, and 20 sec, at -10° F. 


Safety against sweeping is assured, since swesping is never of 
such duration, In practice it was found that the bulbs were very 
sensitive to the thickness of glass and to the size of the air bubbles, 
but the contractor successfully standardized the method and large~ 
scale production might have been feasible had 4t been required, 


Full details ; (b)(3) NatSecAct 
in March and s yg 
(b)(3) NatSecAct 
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(2S) 2. The Pinpoint Bombing. 


heaps 


s. tho _—_—(Devises (b)(3) CIAAct 


(b)(6 
Experience with the control of model airplanes in flight imticated zs 
that a super regenerative circuit would be suitable to provide a unit 
of the desired size and shelf life. The original model measured fH, 
a1 /8x5~3/4x2013/16 ins, had toe antenna contained within the case and 
adapted for receiving vertically polarised waves, 


"The circuit employed a gas-filled triode type Gre=6 operating as ; 

. & supererezencrative detector at about 90 megacyoles. A relay in H 
the plate circuit of the detector directly operated the detonator ‘, 
circuit and in addition a 2=v. 60-mea. pilot lamp connected on the ‘ 
Telay side of the safety switch." The latter is to inform the cpera= . . 
tor wheather the equipment is funotdoning properly before the safety 
switch 4s closode So long as the plate cirouit relay is kept closed 
by the plate cwront of the detector, the datonator circuit 4s open. 
There 4s also provided a pick-up switoh so that lifting the bex 1/36 | 
dn, disoormacts the rolay ard fires the dotonator, This is also Pyy 
accomplished when the plate battery or filament battery beconas : 


q exhausted, A received signal also causes the plate current of the ; 
dotootcr to decrease and allows the rolay to close in the detonator 
ciroutte tt 

oO Tt was the a6 tube which was later found to fail at the free ° | 


quency selected, a fact which was not at a2] surprising then it was 
Jearrad that ‘this tube was meant to operate at 60 megacyoles, : 


H 
i. 
i} = 
be The Model. (b)(3) NatSecAct 
This pxiitch closes an electric circuit when actuated by a radio ; 
.  8igral voich is tons modulated at a predetermined audio=frequeny. 
This redio frequency is capable of adjustuant between 1600 ami 2300 : : 
cyoles./ Sufficient time delay and andio-selectivity are Provided, go 8; | E- 
that folse operation by voice modulated signals and noise are unlikely“: — 
| evan yiider extrane conditions of interference. , a 
/j : : 
t th4 antonma is a short vertical wire 5 in, dong. The experimental “. 
| nodol/measurca 6=3/4x3x3 in, and weighs approximately 2=3/4 lbs, with |.” 
battery. The essential cirouit consists of two tubos, the formr a - 
conventional guper=re,;enerative detector (Type 957) and the second 
(type 185) with both a diode and pentods section. 


/). “The dioda is used to rectify the audio output voltage fran the 
gotector, The det, voltage so obtained biases the grid of the pente 
/gae Saction nogatively and reduces the current in the plate support pees 
“ fa @ onal value, Thus the relay vormally held inoperative by the - 
‘Xeesignal plate ani screen current of the 1552 4s released when the ! 
, tone modulated control sigmal is received. — : 


aa : =32— 
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A time delay of the order of 250 milli-seconds is provided, since ! 
the detector load impedance is an anti-~resonant circuit, so that the ny 
switch will not operate unless the moderated tons falls within a pre ‘i 
seribed narrow range of audio-fraquencies. The production type varics i, 
slightly from the above description but is essentially the same in i 
details of circult. ~ 


(Throughout this volume, references quoted are from the appropriate 
final reports.) 


3. SAC~2a, 


sons. ‘erence to be expected from the general noise level, a 
espoolally during thunderstorms, and had therefore to devise a circuit 
which would not respond to these interfering signals. It was also 
mcessary that the receiver should have a considerable gain because 

of the poor efficiency obtained with short antennas in this Tange and 


because of the relatively low signal strength available for operating 
the switch. " 


The transmitter specified operates on CW only and has a power’ output 
vating of 5 to 15 watts, Its antenna is nomally used as a wire about 
50 ft. long, either vertical or inolined depending upon available support. ' 


The | 4n attacking this problen, were aware of the (b)(3) NatSecAct 


The receiver devised ]4s based on a Sqtube (b)(3) NatSecAct 


circuit and is believed to meet most of the specified raquirements. 
The complete circuit comprises a converter, an intermediate frequency 
amplifier, a detector audio-frequency amplifier, a limiter, and a 
reotifier DC amplifier, The oircuit following the limiter is similar 
to the 1552 rectifier DC amplifier and relay employed in the SAC<2 
unit described above. The volume of the device is estimated to ba . 
approximately twice that of the SAC=2 switch (‘79 ou. in,) and somenhat 


greater than the SCR=536 Handis-Talkie. 1k. 


Problem Submitted: October 21, 1942. Problem Terminated: June 30, 1945e 


(b)(3) Na 
|___ official Snvestigator: Augusk 10. 1922. to Wav 10_10/3- | (b)(3) Nat 


TE LIVGEUIgatory August I, 1942, to February 2, Idd. 

contract was started under Section B-9=0, was transferred to Diviq~ 

sion 12 on March 30, 1943, and was transferred from that Division to 

Division 13 on May 19, 19433 the contract was terminated under % Division. 
' sir. ue Le 

Alnquist, olficial invastigator; July 1, 1923, to Way 15, 1945. This com | 

tract was initiated by and was entirely umer the jurisdiction of Division 13. 

4 OEMsr~1434 with \ 

official investigator; to August 31, 1945. his contract was also entirely i 

under the jurisdiction of Division 13. : 


' 
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! 3 Final Repor i 9 Serial No. 1 contrast ——— eee “ oe an i 
eo. Seid Ee eee Be es. ae 
(b)3) CiAAct eases eae iene ee a 
( X6)| [daa Oatever Glia tess asttees (b\(3) NatSecAct 

(b)(3) NatSecAct distributed on the termination of Division , a ‘ 
Pata 1 
(b)(3) CIAAct mae sate = 9 Thdky oe Benger” 73, set ano oe 


(b\(6 It was arranged that atent +: 
would be reported by Da Division 13, Pi matters of the other contracts 
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SAC=3 ABALONE 
Part Is General ° 


Oporational Background 


A very inportant typa of coup de main operation carried out with great : 
success by organized parties was the attack on merchant ships with under 
water explosive charges known as Limpets. Since SAC-42 is a problem on 
the goneral subject of Limpetry, further details can be found there. Ib - 
is sufficient to say here that part of the problem of Limpetty is con . 
eorncd with the attachment of Limpets under water to the sides of the : 7 
ships, This attachment is rendered difficult by the presexce of sosling -. | 
paint, rust, and slimy marine growth, oe 
in operations it is customary for the limpet charge to be placed ba ! 
owimor equipped with underwater breathing apparatus or by a team of tw. 
individuals in a omall boat. The latter method is more generally pree 

9 forrod, In either case, it 4s not an casy matter to secure the Linpet 


to the side of the vessel with a minimum of: noise and in a matter of only .. 3” 
a fow sooonds, with all ths surrounding distractions of guards, wave slap, =. 
and currents, It was definitely desirable that some eusy method be found | 
to secure 9 Iinpet with great speed under these adverse conditions, : 
1 
t 
| 


Gonoral Statement of the Problen . a 
Tho problem as originally posed conoornsd itself exclusively with attach. 
mont of Limpets by means of adhesives, but in the course of timo several 
methods of attack on the problem became duportant. In addition to adhe=.' . .-* 
sives, wrk was performed with suction cups, magnets, and explosive nails. : 
For clarity the various approaches to the problea are broken down below . 
according to these different headinge, . ; : 


359 


te 


oO 
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. cation, and it was doubted that such application would be at all easy in 
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Part Il: Adhesives 


Historical Background 


At the time when the problem was first discussed in the fall of 19425 

magnets rere the main method of attachment of Limpets, but it seemed 

that perhaps adhesives would offer certain advantages in saving weight 

and in eliminating the troublesome effects that magnets have upon com= fe 
passes carried by the operators. + 


About the first of November, sixteen different mamfacturers of adhesive 
naterials were canvassed with the gensral problem, and most discouraging 
veplies were received from all of them. It was the consensus of opinion 
that an adhesive material could be of a type which hardened with water " 
or of a type which did not harden with water. If of the former, it appeared |. 
that to carry a limpet coated with such material underwater would necesaie «° 
tate extrem: care in protection of tha adhesive up to the moment of appli- 

actual operations, The other type of adhesive which would be unaffected 1 
by water was felt to be quite unsuitable, sinca it could not be expacted 
to adhere to a fairly wet surface, inasmuch aa a film of water would be 

everywhere interposed between the adhesive and the metal plates, 


of the most unpromising nature of the suggested problem, the e 
Corporation was interested in it, and a research contract was ee 
oF 


dated wi: on November 1, 1942. Under the able direction of i 
eae various approaches ware attempted, and a mmber of i 
Ocmmeroially obtainable materials were tried. In addition, attempts wore 
made to redesign the Limpet so as to give 4% neutral buoyancy in water 
and thus to remove the greater part of the stress which would be imposed ' 
on the adhesive bond, Further suggestions included the use of a fabrics ! 
base on the Limpet to incorporate the adhesive ina thick pile, the .. 
thought here being that such a surface would be forced into very intimate _ 


contact with the irregularities in a ship's plate and produce the closest 
bord. : ‘ 


By Jamary of 1943, sufficient work had been dons with all of these ideas : 
to show that 1+ was entirely impractical, Adhesives were found hich 

would adhere well to wet, clean, smooth surfaces under water, but abso- 
iutely no success was had with adhesives on Tough, scaley, slimy plates, 
The explanation for this lay in the fact that while the adhesive would 
adhore to the superficial surface, this in turn had no mechanical strength 
and pulled and scaled off from the base Plate at once. Since the liaison 
officors dooided that it was dmpossible to request an operator to prepare 
the plate to roceive the adhesive by scraping, the problem became impossible 
to solve by this method, and the original purpose was therefore abandoned. 


A nsoting with Captain San G. lucy of OSS in January of 1943, at which the 
various ideas thus far tried were danonstrated, concluded that while the 
original problen could not be solved a useful material night still be 


“36 13 
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obtained in connection with a slightly different problem, namely the 
application of Clams and explosive charges to 8 variety of surfaces. A 
Standard item of equipment with the British was the so-called Clam, which 
consisted of a plastic casa holding a charge of approximately 1/2 pound 
of plastic explosive to be fired by time delay Peneils and equipped with 
magnets for its quick attachnent to tron ‘and steel surfaces. This type 
of weapon has been used in all armies, especially for attaok on vehicles 
and tanks and in the convenient size of the British was easily carried 
by saboteurs for Placing on industrial targets, 


In addition, it was a standard practice with the British to use for such 
operations previously prepared charges of plastic explosive Wapped in 
Yubberoid fabric and linked with primacord, The attachment of charges 

of this type required some skill and time, and a variety of equipment sush 


It developed at once that the Enginser Board at Fort Belvoir had a similar 
problem, and indesd 
the end of the 


being the interested officers, ie ary charao~ 


8 des 
strength to hold one pound on a vertical surface with 6 Square inches con- _ 
tact for a period of ona hour; storage stability for a period of 12 months; 
effective use over a range of temperature fran 10° F. to 95° Fog and satis~ 
factory functioning on Tough, dry, wat, oily, and dirty surfaces, 


On March 23, 1943,[———lsubmittted the first sample of a material for(P) 


3) NatSecAct 
this purpose, ani It was concluded thet while the material worked feiriy Ff 


Modifications of this forma contimied throvghout the year of 1943, and 
Samplep of some size were tested at URL in August and October. Samples of 
these materials, RD43-45 and RD-43-46, mere taken to England by Dre We Ce 
Tothrop and the testing there was encouraging, It was, however, recognised 
that in these tests the answer had not been found. . . 


As a result, in December a still further modification of the formula 
(RD=43=141) was madg available to Fort Belvoir and MRL for tests. Very 
successful trials ware performed by the Engineer Board on December x, 
1943. In these trials under winter conditions, a variety of explosive 


= 
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* “Charges was attached to wooden, steal, canent targets, all soaked with oil 


* ~ sent in amounts so lerge as to prevent contact between the adhesive and the 


- Yequest was made that NDRC improve the low temporature characteristics. 
, During January and February, an additional adhesive was developed which 
. being that this material (RD-44-10) would cover the low temperature range, 
‘ pamples wore suppliad| 
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and water and covered with dust. It was concluded that the adhesive appeared 
satisfactory on all dry targets where the dirt on the surface was not pre- |. 


true surface, Less satisfactory results were'obtainad with wet concrete, and’. 
indeed this proved eventually to be the most diffionlt surface to attack, ‘ 


As a result of these tests, on January 15, 1944, a letter was fornarded to . 
NORC, Division 19, from Colonel R. HM. Osborne, Wax Department Liaison Officer 


for the NDRC, stating that "the material fulfills the military character~ 
istics with the exception of being useable at sub-zero temperatures." The 


functioned satisfactorily at temperatures between 10° ard 70°, the thought 
while RD=43~141 would cover the high temperature range, At the same time, 


The Engineers deemed 4+ inadvisable to supply the field 


" giving intimate and firm contact. Materials incorporating Bentonite wore 
" an order was placed by them for 500 poundae On duly is, a report was - 


Tt was during this month that teste wore run ab Fort Benning by the Inf 
. Board comparing RDW,3~141, which did’ not contain Bentonite, with RD. 


, anoluding durability ani stability, and is desirable for Infantry ‘uses | Ps) 
., a9 Yecommended that the adhesive be included in Standard Demolibion X16 
‘Ue Se By way of compromise with the Engineers, who had felt the revers 


—————E Sess) 

with two items, and attempts were conmbiimed to find an adhesive which would 
cover the whole temperature range. This was partially successful, although | 
At still appeared that RD-43-141 had in general better qualities, On Usay i, ~ 
1944 50 pounds of both the above adhesives wore supplied to Fort Benning 

at the request of Army Ground Forces for their trial, : 


Soon thereafter it became evident fron large-scale testing at Fort Belvoir 
that these materials still left something to ba desixed for adhesion to wet 
concrete. This prompted the discovery that the addition of Bentonite to the | 
mixture gave superior performanca on all types of wet surfaces. Bentonite . - 
has the property of taking up water in large amounts and swelling thereby, 
The presence of this material in the mixture meant that the water fim exist: 
ing between the adhesive and surface was taken up by the adhesive, with a a 
consequent swolling of the surface into all the roughnosses and interstices, 


formulated as RD=44-40 and RD=44-41, Furthor samplog of there were shipped : 
to the Army Ground Forces, the Enginsers, MRL, the British, and the Canadians, ° 
The material appeared to satisfy the OSS requirements, and on duly 5, 19445 


received from the Corps of Engineers indicating that the materdal appeared © | ' 
to them to be the best thus far supplied. | oe vot mae a , 
antag 
Deifmdl y - 
which did. The Infantry Board report (No. 1674) summarizing these: testa. 
consluded that BD43-141 was superior to RD=44~421 "in general utility, «|. -' 


the Army Ground Forces eventually accepted RDei441, and procurenent vas | a 
started by the Enginger Corps, Bed ae ee ae wh 
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This material was also Successiully tested in England by the British, andi! 
. on Decenber 18 a report was recoived from them indicating its adoption | 
for linited use in speodal operations, : et 


The Engineers! roquirenent in the anounb of 145,000 1/2 


. to be made at the rate of 14,000 per month, reached the 
~ ab the end of March 1945, : : 


This work resulted ina product which, while not entirely per. 
* fect, was better than ary whieh had theretofore been developed and was - 


(b)(3) NatSecAct ° 


surface condition, In opi 


sive to tha charge in the field or previously with the adhesive ‘protested 
by an oiled paper, which could be stripped off at the monent of use. The, 
adhesive layer, which in no case exceeded 4~inch, was found to have 
Little effect on the results obtained from the explosion, -The } 4 
’ while sauewhat sensitive to water, was not unstable jn a sealed container 
and was entirely workable over the full temperature range origins 


echnical Information ihe a 
Zechnical Information 


Specifications for the final adhesive, RD=-44—41, ag well as its close ae 
an A3J~L41, may be found in the appendix of the final report of 
he 


"pare & Xneader thick is equipped for heating and cooling and prefer- ” 
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NOMENCLATURE: PASTE, ADSESIYS 


surfaces. : : 
Pi ‘ 


SPEGIAL FEATURES Paste, Adhesive is capeble of long storage and 


“is effective over a renge of ‘senperaturés varying from 20°F to 


125°F, 


ing, ‘agent to .seal leaks in water cens aad to waterproof radios and * 


“other equipment. 


oS Weight: 


‘DATAr 
‘Dimensions of tk can container: | 

” Diameter 3 8/8 in. |: 

cw: . Height: 2 9/8 in, 1 
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To fasten an explosive. ohare #0; rarious types’ ‘of a 


Paste, Adhesive can also be used! as a temporary watenproot an 


ADHESIVE PASTE: 
PART I— SHEET 6) ~ 
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Adhesive RD-44-41. Note the viscosity. 
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i PP 1 
. He GE 2G2-T 
| , 
| A Demolition Equipment Set No. 5 (individual) with 
i contents, ‘The cap protectors are not included. a The 
i flat containers filled with 1/2 1b, Adhesive "A" in cach, 
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, Part II: Suotion Cup 


Historical Development ae . 
(b)(3) NatSecAct: 


coe r adhesives had not received any attention by the i 
se | <4 inguiry was made of several rubber companies with a view to'| 
Be) ie ning whether they might have materials of promise in the orjeinat:| ” 
Len, 4 of contacts with the (b)(3) NatSecAc 
» @ contract was proposed to investi~ || * 
- . gate this problem. The results were entirely comparable with those ey 
+ Recorded abovas , ‘ io te . { 
Li i 


hey Rubber adhesives performed in the same way ae ell, others which had been oy 
’  ‘teled and wore entirely impractical for use with Idmpots., The suggestion |! 
was made, however’, that perhaps rubber suction cups would provide an BREWS? s. 


was too unreliable to «. 
be considered further, Accordingly, the contract was allowed to. 
“expire on Maroh 1, 1944, with only negative results. ian Back Sl Lo 

ge ae | | (b)(3) NatSecAct™ | 
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h , " four basic designs of rubber suction cups were investigated. These . 
: ‘yaried 4n the depth of the cup and in tha width and thickness of the lips. 
~ Ae oxaginally received fron the manufacturers, these cups ‘Thad only a 


' yed sealing gum was admitted to the surface of the rubber insert, This 


: yas of uxsured stock and approximately 1/8-in, thickness," Thus, funo- 
.tloning with moderate success on rough surfaces was obtained but there -- 


.- satisfactory, In conjunction with six or eight different types of rubber 
. camonts, this type cup gave the best performance ami on clean dry surfaces 


” Pinal B jorts Division 19 Barta) Ho..14 subnitted on THLE 
Tune Gp 190 ee i "7 Ps (b)(3) CIAAcEH FE 
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Technica}, Information 


? 


very anooth surface of a cured rubber stock, and as a consequence would . 
work only on smooth surfacus. To overcome this difficulty, a layer of 


wes still failure on sea growths : i 


_ &n alternative type of surface was then tried, namely “ghoet sponge rubber WE 
’ 9/32 inch thickness of tha unit seal type." Coating of this with butyl 
robber of 0,015 in, thickness to-close the holes gave a still more satise ~ 


feotety surface, and this with a rubber-butyl "squeegee" was still nore 


was truly ceasing, supporting several hundred pounds on & Zein, cup, but 

eyain 46 failed on wat, rough, and dirty surfaces. © F ¥ 
Problen Submitteds’ October 21, Ads: Problen Terminateds uF 
. i Bg, oe les 
Oifer-2072| (b)(3) CIAAct. f: 
officisl investigators June 1, 1943, to March I, I4se ~ (b)(3) NE 
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‘On March 20, 1943, 8 special request was received from OSS for improving. ' 


. This was not an eusy problem, since the British had reached a high state 


.. water could not be expected to weigh more than 10 pounds, Actually the 


. magnets is nob additive, so that six of then do not necessarily give a 
total support of 90 pounds, Secondly, there is very little resistance 


. off thereby or end‘at points where the ldmpet was not effective. | Lastly, 


"For all these reasons, it was desirable to perform further work, to improve ot 


‘* and Majox lucy, representing OSS, and Commander Bird, pe emai 
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Part IVs Magnets 


Historical, Background 


the magnets ourrently being used by the British for Limpets and locating . 
and developing a source of mamfacture in this country. It was hoped 33 
that the magnetic properties might be erhanced either by developing a 
better magnetic alloy than Alcomax or by altering the whole designs 


of development ani had designed a Limpet with six standard magnets weigh 
ing approximately 1/2 pound each, each magnet supporting a weight of 15 
pounds, This might seem excessive in view of the fact that Limpets under” 


margin of safety 4s not too great, because ths supporting value of the 


on the part of the magnets to a Iateral motion, and in actual practice - 
tests with ships at sea it was found that under the action of currents 
and wave slap magnets tended to slide along the vessel, frequently to drop 


as is well known, the force. of separation between the faces of a magnet 
and a steel plate drops off exponentially, so that a very emall gap greatly. - 
reduces the effeotivensss of the magnet. Inasmuch as all ships have coat- °° 
ings of rust, marine growth, and paint, the gap between the face and the / 
ship's plate may approach a eritical point. — i 


magnets, and since British production was inadequate, to locate sources of | 
supply in this country which would at least duplicate performance already - 


being obtained. a 
(b)(3) NatSecAct :: 
Certain informal relationships existed | 


1042 as a result of inquiries addressed 


i  ceaieagraam sean WA of this, a contrast was entered into with the “ 


_ Ab the tdme when] was approached, Alnico TE magnets wore . 
(b)(3) NatSecAct -~ i supplied by OSS, ‘anvestigated various design changes and 
|- Some gadn was obtained by this change, the turgidity being indreased two 


Tt was nob until March 20, 1943, that & speoirid Toraar ed 


in use by SOE; these were later changed to Alnico V. Using these magrets 


the effeot_of soldering soft iron pole facea to concentrate the flux. 


to three times with these new facess; however, the,effeotivensss was. greatly -. 
reduced by the introduction of amall gaps, and it. was ultinately : concluded . . 
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- in mamfaocture due to flaws and a tendency to brittlenses wore euscasetwlay - 
. @vercome through advice to the mADELASATETEs : 


. from boats or swimming. 


'__sygration compared with a value of 40 lbs. given by Alcomax. As tho gap 
dis inoreased, the value of both magnets drops rapidly, so that with a ga) 


* i 
Formally Submitt ul e 
0: eds March 20, 1943¢" Probléa Tormtnateds Ben Oy) ea 2 U8 


x investigators Novexber 1, 1942, to Kugust Zl, 4943\(b)(6). 


ae Peters nae Formarded| on Decenber N 945s . | 


‘The *renainder 4s of course drone 
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that the soft ron polo faces wore not a benefit. ee eee 


Alcomax magnets, submitted during the course of ‘the work is the British, 
were felt to be somewhat inferior to their previously used Alnico Ve An’ 
American attempt to duplicate Alnico V with a somewhat different composi- 
tion was shown to be entirely equivalent. Certain difficulties encountered ~ 


i ft 
Following this, 0SS placed an order ‘with (b)(3) NatSecA 
and magnets the equivalent of those produced in Ergiand were Boon in “-*"* ... 
American production, The information obtained umer the contract was |: 4 
thevefore put into immediate practical use and resulted in a satisfactory -. 
magnet for use both in American Limpets and American Hold-Fast, tha latter . 
being a device to provide a grip for Linpetry operators’ ae either : 
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Technical Information 
The recommended composition of Alnico V is given a as follows: 842%: ‘alent 
14.73% nickels 22.40% cobalty 3.12% coppers 0.06% carbons 0.09% manganes ay. 
0.21% silicon.* Magnets made of this material followed by heat treat * 
ment give stable flux values of 35,650 lanes on tha first break, This || 
compares with 34,200 lines for the British Alcomax magnets, For opbimun | * 
strength in a magnet of the contour required, it was found necessary to.! . 
shape the field to the magnet. Date were collected which showed that with 
no gep and with the same design Alnico V requires a pull of $1 Ibs, for i 


of 125 mils they are 10 and 7.5 lbs. respectively. In every case, howave ? 
the effectivensss of Alnico V seems slightly greater than Alcomax. Both’ . 
materials are, however, so far superior to tha originally used Alnico iz, : 
that 46 4s pooaible to drop tha, mmber of magnate required to euppert We 
Ldupat from & to 6, thus saving about 1 a an useful weight 


Contracts: ORfser~1012 b)(3) NatSecAct - 
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NOMENCLATURE: MAGNETS 


For attaching improvised charges \to iron or steel : : nl 
surfaces. ; i : Pala he 


- Size 
Packed --—-——__————-_ 100 to a :ease © 
Shipping weight of 'case —————_ 55 _lbs. 
Cubage ———_____~—_____ 


: aes . i 
ISSUED BY: OSS’ ae 
ORDER AS: Magnets 


; MAGNETS «. fF 
“PART I~ SHEET G3. |. ft 


i 
i 
i 1 
i 
i 
{ 


USE: Magnets may be used singty i 
or in numbers. They are particu- 
larly useful for placing large: 
charges or for readily applying 
charges when speed is an importan 
factor. 4G 


pt x 2 xil in. 


- 5 cu. ft. 
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* Phen the Limpet attaohnent problem was first gence to the z 


, ever, in August 1943 Bnother . 
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Historical Background 


‘Phis device, otherwise know as the "Snail" or "Pin-UP," was not strictly 
speaking a Division 19 development. It did, however, originate in sugges~ 
tions made by NDRG contractors. ‘ 


Corporation, they suggested that perhaps a device could be made 
4n essence nail the Limpat te the ship, At tho time it was considered 
Smpractical to ie ee ee howe 


ion, suggested that devices in production by the 
might be adaptable to the purpose. The 


- Zorms, ons for wooden ships and one for steel, and to make it reese in 


_ In January of 1944 semizproduction quantities were ordered by oss, and 


. seytnes thich of course was quite ineffective on steel plates but was. power~ 
, cating a possible silent mothod of attacliment to wooden vessels, |: ‘This 
and the production of & model specially designed for woods . 


Company oe ks 
pment Branch of OSS pursued this idea by direct contacts 
and the funotion of Division 19 was to assist through 
providing fachlities and testing programs at MRL. , J : , 


Pin-Up seemed as early as October of 1943 to be the most promising method 
for Limpet attachment. When actually tried on a Navy vessel, the accom 
panying noise was found to be so amall as to be quite nom-suspicious. The 
problem from that point on was largely one of developing the Pin-Up in two 


operation and safe to use. 


those were later tested at URL with the result that further Eastin was -: 
greatly benefited. MRL also undertook oxperiments calculated to Indicate ~~ 
whother the explosion connected with the didcharge of the Pin-Up would 
endanger the ears of a swimmer. It was concluded from this work that with. 
properly constructed Pin-Ups the danger was mall, especially af, the 

swimmers wore provided with ear plugs. By the beginning of 1945) ‘the device 
“had been entirely proved and was in active procurement. — 


noting for the record that in August and Sepienbor 1943. the ° 
company produced a breadboard model of a Job driven bya 


‘a1 enough to penetrate water-soaked oak to a depth of one inch, |thus indi~ 
idea was rot pursued further, however, in view of the promise wi! ; 
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ational Background 


‘ organizations in the regular Armed Services made frequent raids upon the . 


“These commando=type operations were generally on a very small scale, fre- . 
- quently involving only a few men, and it was of great importance for : 


: +" f4ret place from ships which approached close to shore at night, anda --~ 
- to pick them up. This was not easy to accomplish and many mon were lost... 


” stioréidistances with each other with the highest security, Devices sult='_ 
. recognition, 


. Director's Subcommittees for attack, and in addition, a related but dis= | 


: Yegular schedules of supply were maintained with Halifax and Liberator | 


. budes less than 1500 feet and at stalling spoeds, a wide distribution:of 
bundles inevitably vesulted, The location of ‘these ab night dn under= 


" further complicated ty the ever present threat of German interferences: .'" - 
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Classification: Secret ‘ 
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SAC=$4 LOST CHORD « 
Part Ii General ‘ 


Prior to full scale Alised offensive action against occupied Europe and 
later against Japanese held territory, both OSS and SOB and similar 


enemy coast. Tho object was to play on the enemy's nerves, gain informae .-.. 
tion, carry out minor attacks on special targets, and capture kostagea. : 


morale that every effort should be made to bring these mon back from 
their hazardous missions, Almost invariably they were landed in the 


Yendezvous was established a few nights later when the ship would return . 


fhe problem therefore existed of supplying these men with simple honing -- 
and ccimunieating devices suitable for ship to shore, bhore to ship, and . 
ship use, A further similar problem: existed of giving these . 
troops simple equipment with which they could communicate over . 


able for this vse wuld at the same time answer the difficult problem of "~ 


All of the above asyiscts wera gathored together and submitted to the 


tinstly different rdquirement was added, namely the development of a; 
device allowing the jquick location of bundlea dropped by airoraft, This. 
became known as the Parachute or-Cannister Locator problem and existed ~ 
because of the large-scale OSS and SOK supply missions, which during the 
period before D-Day dropped many thousands of tons of supplies to the 

Underground throughout Europe. During the course of the war the Under= -’ 
ground besane so highly organized and the German defense so weak that “ 


bombers dropping at a prearranged spot the stores ‘which. that particular | 
Underground oe1i required. Although the plane was met by a so-called: 
reception committee which gave the proper signals from the ground, and... : 
although the pLlots of these bombers were highly trained to fly at altde | 


growth and rooky country was nob easy for the reception committee and was j 


rs 
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' disclosing their position to anyone else. It was found both in Brit: 


- series of moatings. of the interested parties took place from which 4b |// 


_ Brdoritys : 


(b)(3) CIAAct 


* followed by this group, 
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would lead them to the dropped containers, while at the same time not |! 


B 


and in America that these requirements were too severe; nevertheless, the ‘ o 
problem was solved in part, 7 ‘ " ‘ 


“General Statement of the Problen 


As originally presented, the problem was not too specifdoally defined, ‘A 


became clearer what the exact requiremants were and the relative priority 
*‘ which the operating groups avsigned, ; it 


“When @ contract proposal was presented on behalf of the Director's Bubdcit 
mittee by Section 17.3 in February 1943, 1b appeared that the problen |. 
could be divided into the following five parts, arranged 4n order of.- i \. 


i» Emission of a suitable secret signal from a load dropped 
: by parachute to expedite location of the load, : 
. Re Secret signaling from a person on a beach to a ship, ' 
3e Seoret signaling from ship to ship, he pou ot 
4. Signaling for communication and identification in commando 
operations, . : : ot : 
5- Signaling for identification by secret agents not known to ' 
each other, : a oe 


perme ee 


t 


Historical Baokground 


On February 2, 1943 
by reps anentativen oc OSS, 50m. tha 


Following the definition of the problen as given above, a contrac agvered 
by 8 transfer of funds from the Director's Bubsoumittes to D: 


i 
Tin orrect nil] tho em of Divisden Wp on dum 30, 254) 


and group was given & freo hand in the duvestigation of 
‘types of scoure shorterange communication devices, | j aa 
¥ hs | of. 


In the disoussion below no attempt will be made to cover every avers ‘ 


Instead, the more significant; contributions will. | 
be taken up individually, ... .. oF ha rae 
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a? a Pert IIz Canister Locator : i sil: 
Wace a . iy 
ee ee . a (b)(3) © 
- |S gistor$cal Background OF ee oe (b)(6) 3 


‘Ab the start of NDRC work, this problem wes primarily a British one and had ~ i ‘ 
_ Lire been called to NDRC's attention by a letter of : by 
’ Professor De He Newitt, Director of ISRB research, t ab ! 
. that time in the london OSRD Liaison Office. Professor Newitt, in March ‘a 
1943, sent over a further analysis of the requirement and recounted the many - |! 
approaches thich had already been made by the British vesearoh group. Among 
these were lights, smoke, fluorescent and phosphorescent paints, bells, and 
even odors. In general none of these investigations had been fruitful, Pay 
either because of the susceptibility of the range of the device to the ter= | 
rain or because of the lack of security provided the reception committee.’ 


| |" Agter 9 careful weighing of the pros the physical phenomena 
(b)(3) CIAACt on which such a device could be based, selected as most promis= -||. 


(b)(6) ~ dng ao penetrating, intermittent whistle operated by compressed ‘gas and funo~ 
‘ . tioning ab the frequency of 3000 cycles, selected because the human ear is ~ | 
,: extremely susceptible to this frequency. soe 


In 4ts simplest form the Canister Locator consisted of such a whistle, a 
high-pressure gas cylinder, a low-pressure automatic gas chamber, suitable .. 
valwes, and a triggering device which started operation when the canister i 
left the plano, The original SOE requirement imposed a disc-like shape on : 
the device, since British dropping was conducted in prefabricated metal ved 
canisters approximately 6 to 8 feet long and 14 inches in dinmeter, and | ||: 
the locator was to be accommodated in ona end under the folded parachute.* * 
* In Amorican dropping the custom was to wrap stores in tarpaulins and not 
. to use rigid containers, thus requiring no special shape for the gadget. . |! ! 


(b)(3) CIAAct . While the original problem had come from SOE, Dr. King felt thet the 

(b)(6) ; {___]solution to it would be of interest to the Airborne Command, and 
: accordingly, on May 24, 1943, a breadboard model was supplied for test by 

, that group at Camp MoKall, North Carolina. The initial xeaction was favor 
able, and a formal request for 25 pre-production samples wes received in 7 
dune. With the assistance of the Engineering and Transition Office two 
suppliers were located ard parallel semi=produotion took places 


(b)(3) NatSecAct A purchase order was “Vor 30 units, and 


(b)(3) NatSecAct * at the same time the eignad £ uction 
wo “ _& somewhat different model without contract, The first of the pros 
(b)(3) NatSecAct -’ ‘ duotion was ready in September, vhen satisfactory trials took place at MRL." 


Five samples were immediately dispatched to England, and during October SOE ~: 

conducted elaborate user trials in which the American whistle: typé was com 

pared to the British electric bell and light types. The conclusion from i 

these trials was thet the whistle gave greater range and easter location and . |! 

was less affected by unfavorable terrain, It was, nevertheless, unacceptable - 

Me . to tha: British user groups, who felt it did not provide sufficient seoulty. - 

: : ‘ “Yo an 


~9- 
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‘ On November 16, 1943, the 25 units Tequested by the Airborne Command under=" . 
went a full-scale test at Canp HcKall, and the report of this issued in * 
December (Project 136) was negative, the feeling being that the device "did 
. not show sufficient superiority" over the avadilable equipment (lights) to’- 
To t " warrant standardization. This decision was undoubtedly influenced by the 
(b)(3) NatSecAct = unfortunately high' price which the charged for its work, 
a . Whether this price was reasonable view of the complexity of the davice | 
and whether it was a worthwhile expenditure in any case were questions of 
continued debate for months. ‘There can be no doubt, however, that the 
price did soriously and adversely affect tha Servicests déoision, 
*  y i 


: Py : 
The undamaged Locators remaining after the McKall test were reconditioned 
and divided by SOE ‘ami OSS for shipment to the field ani used in actual . 
operations. By this means i% was hoped to clarify a user demand,: but es 
80 frequently ocourred, they were naver heard fron again, | 


Nevert early in Febr: 1944 OSS decided to p: aokane ; 
; i @, anda contract was accepted by the (b)(3) NatSecAct 
(b)(3) NatSecAct whose products received MRL trials a; onounced | 


satisfactory until June 1945. URL, also at a specific OSS request, con- 
structed a mmber of models of th bell-light type Locator and reported 
on these in May 1945. r i 


The rather unsuccessful outcome of this problem can be laid in part to the 
Jack of imagination of the using Service and their inability to compromise ~ 
their demand to an obtainable device. It must be said also that the . ‘ 
device as designed and produced by NDNC, while it successfully performed . ; 
its function, was complicated and expensive. a Se 


w| >" Geghnical Information (___]modex) (b)(3) NatSecAct 


cs ie At the instant of dropping, the locator is put into operation by the pull~ - 

2 ing of a starting cord, About 20 seconds later, presumably when the a 
canister has reached the ground, the whistle begins to emit sharp blasts i 4 
of J-second duration followed by a silent driterval of 3 seconds, This . i 
oycle is repeated until the reduced gas pressure becomes insufficient to Y - 
operate the whistle, . This occurs approximately 20 minutes aftor the inte 
tial blast. : ; ; 

5 "Under adverse conditions this signal is audible over a vange of at least 

et 200 yards, and under favorable conditions up to 700 yards. The whistle - 

‘ “ds very like those used on boatsy air is ejected from an anmlar orifice 7 
toward a resonant cylinder placed a short distance" away. By a system of — 
vaelvea and the use of a low pressure tank the whistle is operated by'a 
supply of compressed nitrogen stored at 1800 pounds per square inch in’a .: 

~ volume: of.30.5.oubic inches. In operation this high pressure gas flows 

.,- through a controller valve into the low Pressure tank until the pressure 

inal in this reaches approximately 100 pounds per square inch, at whish time a 
-diaphragm is opened and the low pressure tank: discharzes through the whistle 
until the pressure has dropped’ to approximately 80 pounds, when the | 


=50~ 


i 
| 
i 
‘ 
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: | 

S of ddaphragm closes and the cycle repents, An operator can “snatantay a 
oe: ae ee ee ere 
whistle. “| 


(b)(3) NatSecAct the Model is 1291/on5-3/éxiei/2,snehes 0d weighs approximately 10 
pounds. : ; : aan 


Mine Safety Appliance Model. 


, This alternative dosign differs in the following eapeatan the high " 
-, pYessure tank containing nitrogen is in the shape of a doughmt, having} 
& Volume of spproximatoly 100 cue in, and containing case stored at a. 
maxim prossure of 500 Ib/agein. The initiating unit is separated fron 
‘ the prosswre regulator, an arrangement which allows a relatively sinple| 
'_, Tegulator design and pormits the device to be manualiy ehut off when Hi 
lockad. By use of a separate flow regulating valve, greater time delays 
ee ; tly utes On ay chine ee | 
ee: ae ; " dolay functions are easly and indepeniently controlled. «°. 
(b)(3) NatSecAct, | 
. mii 
alt 


_ "The over=alll shape of the unit is oirquisr ‘ef a se 
“+ dotermined by the dou shaped pressures tank. The suxiliary 
are mounted in the interior section with the whistle eetantod: Pease 


*‘genter of the plate supporting those units. ‘The pressure tank 4s used Y dees 
: : therofore to give required strength to the apparatua and due te the H 
"+. design the overaali device is relatively light. Zntsde pr: the ||. 
(%) dosign 4s ddoxtical with the lodel and choise betwoen then woud | 
(03) N at ecAct’ * depend largaly on the consideration of Senate <i ll | 


q-  Beiten suai Osteber mi, 942. ‘aaa Satan a Bw. al 
(b)(3) CIAAct- 
(b)(3) NatSecAct . Contract Orsr-922 with 
(b)(6) ° ; - aes investigators February 19, ease to dune 0, Tam 


“ak, Fama Reports Division 19 Serial i Woe 22 , Far 2 wan Aviabie lievie 
= bial ee anepped frou Flaten, ssimitted tol 
' on dune 22, ; ° : 


, * 


soot bape Forward — October > 1965. 
PG... at! (bY(3) CIAAct’ 
bate a, ONG)” 


ie. 
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* Pert I1i: Iniuotion Field Transceiver (IFT) 


fan 


. Historical Background | - 


ae : As stated in the introduction, a need was expressed for a device 
“+ .° shomberange seoure communication and recognition. 


explored and therefore little used, and'also because sigrale at this fre~, 
quency are very rapidly attenuated at distances of 100 yards. 


(b)(3) CIAAt z 


(b)(6)- oan ‘wore became known to the Navy, and.in duly the Coordinator's 
(b)(3) CIAAct ’ “O£f400 had coxrrespomence with, Chief of Section 17.3, - 
‘ Ul” “pegarding a Marine requirement of 8 similar nature. The Marines, in comnan | 
(b(6) - “ifs wbth most other operating erouns. hoped for a supersonic device, but this: sti} 
(b)(3) ClAAct ad, been considered by and Seotdon 17.3 to be impractical. "(ti B 
Tt was agreed that the Navy ‘would"have an independent contract (b)(3) NatSecAct 
(b)(6) for the construotion of four sets of.the supersonic type,' nhile ye CHAT ae a 


ould provide ix models of the IFT for Marine appraisal.: 
a : ; i 


(b\(3) ClAAct 17 RA 
(B)(6) ° whens’ Mo £432 this requirement and to supply ten samples to OSS:ard two to SOE, 
(b)(3) NatSec. Act instituted somi-production of fifteen unite with the firm of 
ee Wr 


: ani their demonstration in the theater by a represontative 
who traveled under Office of Field ° 


jervica auapices., His report of March 13,-1945, indicated ‘field reactio 


"ddentical with previous Service reactio Pe 
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2] seoured semples of the IFT and IFL (Induction Field Locator, identical - . 
: Z with IFT except that it transmits only) and demonstrated then late in - 
February 1945 to Major General J. H. Gavin of the 62nd Airborne Division. . 
General Gavin's staff received the new equipment enthusiastically, find= 
.. . dng that 4t filled a need of theirs in providing secure methods of mes 
- assembling a stick of parachutists and their equinnente i (b)(3) 


. ', ° Baeia trials in ETO resulted in March in a request fran fer ** (b)(6) 
(b)(3) CIAAct .--  OSRD production of 36 IPT's and 4 IFL's, This was. begun at one with the 


+ firm of | 
ey NatSecAct appraised both devices and made 
\ ). ‘. guggestions vhioh were incorporated in the new semi=production modelse 


CIAAct 


While this was being pushed forward the First Allied Airborne Arny formally 
. ' . requested through the New Developments Division the manufacture by the. -: 
:, +4. ° Signal Corps of 800 IfT's and 200 IFL!s, Although further field requests 
” “$n June for 2000 additional. units were denied by the War Departmant becaus 
: ef the collapse of Germany, Signal Corps production of the approved 1000 
+, . 1! wodte continued teuporarily and was increased in May by 50 units’ et the | 
“  Yequest of SPA, _ é eye es te is 


: ae ats : 5 Pete ee 
- Jn July the OSRD semi-production was completed ani shipped to (b)(3) CIAAct 
.' for trdal by General Gavin's group in Berlin, . Throughout these sumer (b)(6) : 
. months Airborne experience indicated a mmber of desirable modifications; 4 : 
+, and since the Pennsylvania contract had terminated, arrangements were 
: é wade with Division 13 so that they could handle any further research wrk ° 
m Fequested by the Armye. “ ' fi 


_ The origin of the Induction Fiold Locator .(IFL) requires brief notise. . 
- As early as June 1943, when the IFT first emerged, the need was recognized 
_..:. £or a unit automatic in operation and acting as a.transmitting station on 
fe which men equipped with IFTts could home. |. “ she bes 


Hasoy eta yt 


:- -Ié was not until Apr: active work was undertaken, Zt was done *. 
; then at the request who felt it desirab](p)(3) CiAAct 
. to have such @ unit located in an agent's house so that another agent. b)(6) “Be. 
_ although a strarger to the locality could identify this house. Needies\” ats Be 
ers to say, this proposed operation never took place, but as so frequently « . 
a a . happens, the device turned out to have unforesesn worthwhile applications 

in the hanie of another user, the Airborne troops... -.: jit : 


oa : : \ . sl sinights., ae Me Ss ik 
_ , +The IPL located in a package of supplies can serve as a beacon on, which 
o> _ ‘the stick of men can organise themselves. This. is possible because. of 
; oe the continous intermittent operation of the IFL and the directional. 
a feature of the IFT which informs its user whether he is approa g or 
ote leaving the signal sources: ~ Bat eae & eat : 


Brats 


© etal ee 
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" use, work on frequencies of 40, 50, or 60 ko/sec, at the discretion of the - 


oped dlator." 
- The ec ds provided with a key for semiing code ne The combination 


. The pecond part of the IFT is a coil antenna which generates the induction .° 


+ wound within the edge of the case. The remaining space is occupied by: 


_ Snorease or decrease in eee strength.” 8 fal = 
” aa ¢ 5 = iy 


pests oiter=922| _ (B)(3) CIAAct 
baa investigatory Pebraary: %» pac to- Ra ies Ege NatSecAct 


” Fanaa. Reparts’ Division 19 Serial No. ‘2, Part Id, "Short 


i 
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Technical, Information : ’ 


The two devices are: (1) the IFT, for 2-way communication at distances vp 
to 125 yds., and (2) the IFL, which continously transmits a signal that bed 
can be received at a distance of 100 yds. by mans of an IFT. Both devices 

operate on induction field signais and, as modified for Airborne Command 


¢ : Ps 
user's "An audible frequency of about 25 cycles per sec. is produced in the. 
receiver by hseterodyning the received signal and a signal fron | a decal 


volume control and an off-on switch are contained in an aluninm case ae 
measuring Jxipl/2x1-5/16 ins. which can be worn on the belt of the use’. 


field when the user's apparatus is switched on and the key is presgeds 
The coil also acts'as a pick-up device for reception when the key jis , 
released, This coil, measuring 17=1/2x11~3/4x3/16 ins., is worn on the 
user's back or around his waist. The third item of the Iff is an earphone -. 
. Supported by means of a headband thich is convenient for use within a helnste . 


The IFL consists of a box measuring 6=1/2x5x1~-5/8 ins. having an onoff . 
switch and a coil for producing. an induction field at the desired peige de : 


patteries and components of the oscillator circvit.. The IFL weighs roe 
Abs. and operates continuously | for approximately 16 brs. . 


The signal from the IFL or from another IFT can. be picked ‘up by neans af 

the receiving system of the IFT, Maximum range is.obtained when the . - 
‘planes of the codl of the Iff and-IFL are parallel to each other and pere Ps 
pendioular to the lina fron the IFL to the IPT.. The field strength of | - 
signals deoreases inversely as the cube of tha distance, although there as : 
& Yelatively sharp mill then the receiving and transmitting coils of tw - 
of these devices are perpendicular to each other, Homing is most effec@ 
tively carried out by walking in a straight line and noting. the rapid .' 
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|) CIAAct 
- 7] (b)(6) 


(b)(3) CIAAct 
( ‘ 


b)(6) 


” place the frequemoy wave outside this band. The transmission is facilitated 


Tt is felt that this system heo nob been fully explored and that a potentd~ 
_Problen Submitted: October 21, 1942.’ Problem Terminated: 


" Final Report: -Division 19 Serial Noe 12, Part IV, "{ Microwave Tranamittere 


"+ dune 1945, forwarded! on October 2, 1945. , ~, (b)(3) CIAAct 
Patent Reports, Forwanied td bn October 22, afd) >” 


-on a wave length of 2,5.centimeters came to’ the attention of 
‘group. .It seemed to them that this offered the possibility 


_ problems. 


except by special assigme apparatus based on the'| iF 
. tube, and at the raquest of f OSS, constructed Ai 
models of both the transmit ard receiver for and tripod use. These’ 


" with a voltage gain of about 8000, 


é re teat an § ? 
Approved for Release: 2018/06/04 cozsdaazs"téeation: Confidential 


Part IVs Wicrowave Transceiver (MET, Cluck) 


Historical Background . 


in August 1944 the existence of a special small Kiystron-type tube operating 


way coumunication by radiotelephone or code signal over ‘line-of-sight rangeb 3 
of up to ona mile, It might thus solve the ship=toeship and ship-to=shore hi a 
» . & . ; 


Although the wave length on which this tube operated was not avatlable | 


i 
HE 


were tested by OSS with excellent results in the spring of 1945. Unfortun-' || 
ately, they were never produced or used due to the lateness of their arriv; 


Technical Information ee RY 2 


parabolis mirror to receive and foous the signals. 1 ‘ 


The type of Yadiation is Limited to optical reception, and the tube on. 
which the work was done gives a frequency ‘of 9400 megacyoles, Although’; * 
this lies within a restricted band, it is felt that minor alterations could | 


by the use of @ horn, since tho beam is highly directional, and the signal, 
js received by a crystal deteotor coupled with a two-stage audio amplifier © 


ally valuable device’ has been suggested, 1 


Problem Teminated: 
Gontracts OEMsr-922 | (b(3) NatSecAct . | 


sceiver or Relay Station for Radiotelephone and Raddotelegraph Use." dated 
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Part Va Underwater Transceiver (UN?) 


t 
: ‘ 
t 
H 


Historical Background 


As part of the original problem, communication between shore and ship and 
homing on the ship by an operator in a boat ox swimming had been vaguely | 
defined, It was not, however, until April 1944 that any success attended | 
the experimentation. : mt 


of sound had been tested. These included vibrating membranes (hooter), the 
ammonia. jet (a development of the Naval Research Laboratory), and the Klaxon 
(an‘old fashioned automobile horn), Tests of all of these in Chesapeake Bay 
indicated that Jt was possible to send underwater signals for distances up . 
to saveral miles, None of the devices, however, gave much promise in the 
solution ef the homing problem, ami most of them were susceptible to the 
: ‘ nature of the sea bottom, the depth of water, and the ambient noise level 
*\.+ +. due to surf and fish, 
i ieee With the reopening of the problem in Aprdl 1944, an arrangement was made for 
Te to learn of the transducer, a development of Section 16.1 and 
# b) 3) Nats ech , thel | This was a beamed ultrasonic device operating 
( als Cl on 3000 cycles when supplied with 1500 oyole energy. It was found that 
a while these crystal and magnetostrictive transducers operated to satisfy 
Division 6 requivementa, they were not suited for Division 19's probleme 


' ., -* By that time a number of underwater devices depending upon the transmission 
1 
I 


(b)(3) NatSecAct Accordingly, the attention of the[ __———group was turned to electric 
- - ' methods of underwater communication, and by September 1944 tests of an avdio~ ° 
: acoustic dipole appeared quite promising in giving telegrphic commnicationy | 
of great seourity over distances of at least one mile. It appeared likely - 
that the system could be used in the homing problem as well. ; ‘ 


(b)(3) CIAAct : (ate development arrived at the psychological moment, for in November 1944 i 
(b)(6 i - |SOE brought to the United States from England ~< |. 
- , Several Sleeping Beauties and the crews to operate them and put:on a demon - 
stration for the Navy and OSS. ‘The Sleeping Beauty is a one-man craft oper= ~ 
able on the surface or at depths down to 50 feet. Propulsion is by electric” 
; means and the operator is provided with a rubber diving suit and an oxygen «- 
* maske In operations the Sleeping Beauties were used to attack enany ship~ 
_ Ping by means of limpets and similar charges, and they allowed the penetra- : 
"+" tion of anti-subaarine and torpedo nets. : fas ES, ce 3 


In operations several Sleeping Beauties worked as a team, and signaling and 
bee : Communication between them was of highest importance, Jb appeared at once 

sO ~ that the UW? had pranise for this application, ani on January 24, 1945, pre~ 
. liminary tests took place at St. Petersburg, Florida, These wore entirely « 
ge a , Successful, ani the Maritime Unit of 08S requested the installation of UT's © _ 
t OQ «. in two Bleeping Beautiss. This was accomplished, and in Mey 1945 further. . -.” 


022 a8 7 25 Approved for Release: 2018/06/04 C02393825 


tests took place at Fort lauderdale, Florida, where it was demonstrated 
i that using a bone microphors and eleatrodes mounted on the bow and ona 
whip antenna extending 20 feet from the stern good results, both for com. 


munication and homing, were obtained up to distances of 250 yards. p 


' i ” + 
At the time when the Pennsylvania contract was terminating, OSS and SOB 
hed plans to install thie equipmont on their undersea craft, but dus to 
the latenass in the war these naver materialized, 


‘It should be noted that) 
to the Sixth Army Headquarters two UiT's of the telephonic type used in (b)(6) 
the Sleeping Beauty and three UiiTts of the code type. While this equipment 
functioned as expected, the Pacifie Theater found it unsuited for their use 
due to the short range and the considerable separation distance which is 
required fox the electrodes. . i 


Technical Information 


‘For electxio current communication it is nacessary to have two pairs of . 
elestrodes, eaoh pair of which can be used ap a sender or receiver, Audio~ 
fvequemy currents (they may be speech or signal tone) are introduced into 
* the water from a suitably designed amplifier (or oscillator) and a transe 
former connected to the two electrodes in the water, When the current flons 
through the conducting medium, an alternating esmef. will be found to exist 
between two other electrodes placed in the miter, The received signal is 
‘-"“then amplified in earphones," This syatem apparently is unaffeoted by 

oeaan currents, surf, and the noise of ocean craft, marine life, eto, In 
& typical test, spsech is intelligable over 500 m. with the aleotrodes 35 m. 
apart and.the current 0,7 amp, The range is a direct function of the dis- - 
tance Beparabing the electrodes. The electrodes most frequontly used come - 
sist of motel braid stretched over rubber tubing and a long-life stainless - -: 


steel or nickle is preferred. i 


’ In the Sleeping Besuty application the electrodes were fixed to the bow . 

and stern whip antenna, In other applications such as from shore to ship, 
the electrodes are placed with the requisite spacing by mounting on floats, : 
while a swimer covld mount one electrode on his forehead and tradi the ae 
other on a long wire behind. i fog SA 

: toh on Ser Fs 

One of the chief diffloulties encountered was the waterproofing of the seta - 
and their installation, Although the Sleeping Beauty is eloatrically driven, . 
« the Ui? has its om power supply and is entirely divorced from the system * 
of the undersea craft. . wae ee eae ye Os 


_ Wodels were constructed hich could be used by a ewinmor, bub 4b 4s believed - 
. that the full. potentialities of the UW? had not been explored at the time - — 
when the work was stopped, ! a 


H we 


a | ; . . + H a = ‘ ; 
“3 Problem Submitted: Ootober 21,' 1942. Problem Terminateds June Wg I945_ 


i 
i 
i a Be Se 
‘ - on oa 
i 
« 


1 


Approved for Release: 2018/06/04 G02303825 ' 


C02393825 -~ 


Approved for Release: 2018/06/04 C02393825 


J | Contract: citter-924 


a Pinal Report: Division 19 Serial No. 12, Part V, "A Syaten of Short 
iy Range Communication ‘by Passing Aud: etric Currents through | : 
Water," dated Juno 1945, submitted to on October 2, 1945. ijl .. * 
“ : % -. (b)(3) CIAAc’ 
= oe “(b\(8), * > 
Eatent Reportt Fornerded| jpn October 31, 19452 Se 
ae : + (b\(3) CIAAct . | 
~ (BY6) 
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Part V2 Miscellamous Devices 


In addition to the speoifio ani important devices desoribed above, the 
contractor has reported on the resulta of hia work on a munbor of itens 
_ a8 Lollowss 


1. A cmall froe f4ola room for high frequency acoustical monsurenentS. 


ala was conotructed at low cost andi in a small space as a work 
Toom where high frequency studies were madee 


2. An vitresonic condenser microphone. This was constructed for use 
in tho absolute measuremons of sound pressure, the determination 
of acoustio radiation patterns, and the calibration of other 
microphones. 


3 An ultrasonic whistle and other acoustic generators. These were 
. developed in connection with the Canister Looator and short range 
communication and patrol problems. 


4e Underwater acoustic devices. These included the underwater hooter, 
bell, Klaxon, amd acoustic dipole. 


O 5. Short distance signaling by means of X~raya and Gemma Z8yBe A 

. por a Geiger Counter was devis experimants run to deter= 
ming whether radiv and similar materdals would solve the Canister 
Locator problem. 


6. Auddo-noise source. This was built to provide a frequency distrin 


n of power which is nearly constant throughout the audio~ 
fraquency ranges w 


% Detection of abpnais by means of a BOnsOry vibration receiver. 
this VST provided a me Yeoeption for the W 
not depend upon the ear, but rather on vibration of a plate 
fixed to a less conspiovous spot on the body. 


Details on all of these will be found in Part Tit of the Final Report, 


Division 19 Serial. Ho. 12, Ca a Or Devices," dated 
June 1945, which was submitted on October 2, 1945 
(b)(3) CIAAct 


(6) 
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(b)(3) CIAAct 
b)(6) 


apecifically mentioned above, This request was forwarded to Division 19 on 
(b)(3) CIAAct October 21, 1942, a contacts were established and 
(b)(6) chamois cleared fox © disouss the problems direotiy with those | 


in NDRG who were acquainted with the field. . : (b)(3) CIAAct: 


(b)(3) CIAAct 
(b)(6) 
(b)(3) NatSecAct 


(b)(3) CIAAct 


ee: 


. Olassification:s Secret 
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Operational Background 


Throughout clandestins operations, it is frequently desirable to place 
agente in enemy territory by landing from aivoraft or from ships and sub= 
marinas on the onomy shore. Such operations are attended by difficulties 
in locating suitable spots, possibly pre-arranged, where the landing is 
dosired, There is also difficulty in making contact and picking up the 
agent after his mission has been performed. Since most of these opera- 
tiona are carried out at night, when it is advisable not to use visible 
means of signaling, the need for ultraviolet and infrared apparatus arises, 


General Statement of the Problem 


At firot the problem requested study and evaluation of four methods of 
communication which were suggested, namely: the Schmidt Ultraviolet 
Cameras Thermistors, operating on infrared; inoptiscopes, operating on a 
faint visual light and on infraredy and lastly, ultra-high frequency dev— 
ices, In actual practice the problem was considered simply as covering 
infrared and ultraviolet communication devices in gensral, Ultra-high 
frequency signaling was later on incorporatad as part of problem SA0—4, 
where it has been discussed (MNT). : 


Histordosl, Background { 


As artanged when the Director's Subcommittee was set up, it will be recalled 
that Ur, Lovell wa8 the sole liaison for OSS and Dr. Chadwell, for OSRD. 
For this reason who was a communications officer in 0S5 
,sonsernsd with pro 8 thosé given above, formally requested 
throvwh Mr, Lovell the cooperation of NDRC in evaluating the three devices 


These contdets were chiefly with) (b)(6)) 
both of whom at that ue were in Section 6-6. aaa Tie ‘whiten 


This work was gel nature of a 
ecuinment, previously developed by 
special application for assis~- 


—60~ 
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(b)(3) CIAAct 
(b)(6) 


(b)(3) CIAAct 
(b)(6) 


(b)(3) CIAAct 
‘ (b)(6)" 


(b)(3) CIAAct’ 
(6) 
(b)(3) pepeat aa 


(b)(3) NatSecAct 


(b)(3) CIAAct 
(b)(6) 


bontacts with! extended beyord + of NDRG ; 
yoorganization and were most numorougs at the time whe was Chief 
of Section 12.1, On March 1l, 1943, io a 0’ 


_of them are given here. 
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with visual signals, but it was recognized that they would respond sinilarly 
to infrared, These devicas were entirely to the satisfaction of OSS and ss 
ware put into production, Through the assistance and advice of; (b)(3) CIAAct 
the procurement was greatly facilitated, and by April 1943 devices Were (h)(6) fit 
used in the field with success. When the reorganization of NDRC took 
piace, became associated with Division 16, and a significant 
extraction from a Division 16 report is included below under "Technical 
Informations" : 


q 


In addition, advised from time to time on infra- 
red equipment in general and presented hin with samples of inopbiscopebe 
The thermistor was never the subject of extended tests, apparently not 
being suited for the purpose originally suggested, namely, the location of 
and communication with a man by the use of a device having « resistance 
with a large tomperature coefficient in a suitable colleater based on 
infrared receptions j 


The Schmidt Camera and ultraviolet devices in general were also discarded 
from further consideration as being impractical. 


arried out: 
large scale tests at Area D, an OSS camp in the vicinity of Washington, (b)(3) 


These tests, entirely to infrared equi) rea ao prow ClAAct F.. 
mising that equested the assistance of in locating (b)(6) 
mamfacturors and in getting into production. (b)(3) NatSecAct 


This was done, and an OSS orderx was placed [__|foxr the production of 
a mmber of infrared communication devices similar to the NAN of the 
Navy. These electrolytic infrared receivers were designated = 


the. on was greatly facilitated by the assistance of (b)(3) a 
and in securing clearance from the Navy for their re. CIAAct E: 
Rt the cama time there mea assistance rendered| | by th (b)(6) 


While OSS purchased the C-2 equipme: 
directly, there were various expenses connected with facilitating produo= 
tion and demonstrating equipment, and to cover these Division 12 proposed 
to NDRO two contracts: one ) and the other (b)(3) 
Those contracts had the approval of NDRC in the middle of June 1943, NatSecAct [: 
ginse they were entirely under the. jurisdiction of Division 12, no details 


It 4s suffiotent to say that by that date the apparatus had been delivered, 
yen dediverss 


to) and the cE in essence been completed, 
contimed contacts with from tine to tines.;. 


The problen was finally terminated 4h, with the assistance. | 
on two items having been help with prisms in the, 


night landing problem assistance with metascopes,. The (b)(3) CIAAct 
Division was assured by that these had been significant (b)(6) 
contributions. é . , + 


i 
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0 Technical Information 


All of the apparatus mentioned in this problem wera the developments of 
other Divisions of NDRC and are therefore not desoribed here. Their 


bY3) CIAAct te%e41s-mare never Imam a the the liaison was entirely . 
| (6)(3) CIAAc beter, and because at that time 
| (b)(6) a very high seourity had been imposed by the Navy on such equipment. It 

is of interest, hovever, to quote an excerpt (b(3) if 
April rk done b; ts : 
(b)(3) NatSecAct has, sexceeraiend 3 


sontracty those devices nave alreaay mClAAct 
nentionsd above, and it is understood that they became of considerable (b)(6) ; 


interest to the Corps of Enginsers ard to the Navy at a later date. 


‘ 


s 

"In addition to ultraviolet systems there has been developed, at i 2 
the request of the Office of Strategic Services, a syatem using 
& very similar visible light carried on the pilot's head with hd 
triple prism autocollimators as ground mirrors. ‘The total weight 
of the aircraft equipment in this system is two pounds, The 
security is less than that of the ultraviolet system, but the use~ 
ful range is algo about one mile. This system has been adopted by 
the OSS and an order placed for 300 aircraft and 1000 ground units. 
The latter consist of triple prisms for which rapid mamfacturing 

been developed under Contract ORisr=698" 


(b)(3) NatSecAct 
= O Problen Submitteds October 21, 1942, Problem Terminated: April 25, 194he 
Contract: Hone. : a . s, of e 
2 ‘ 
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SAC=6 BRIMSTONE 


Part I: General 


Operational Background 


The value of fire in subversive warfare is so obvious that no detailed 
discussion is required. 


At the tine when the Director's Subcommittee first began to function, there 
already oxisted a few convenient fire-raising davices which had been deve 

. @loped by the British. These were not of such a nature as to inspire con 
fidence in the operators, and possibly for that reason or because fire is 
not as imnodintely destructive and spectacular as high explosives, the 
whole field of f4reeraising was a much neglected art. This was in spite 
of the obvious advantages vhich fire has for saboteura. These advantages 
lie in ite silence, tts simplicity to the operator, and the enormous dese 
truoction which can bs caused if a fire reaches the stage of conflagration 

O without warning having been given, 


oar The conviction was strong that this field of warfare merited a large 
program, and ae will be seen below when the different devices are discussed, 
a variety of successful gadgeta and techniques waa developed, . 


Gensral Statement of the Problem . 
At the request of 0S3, Division 19 undertook to study and develop various 


insendiary devices suitable for their operations, The results of, this a 
- program are taken up below under the various headings. : y . a 


i : B* 


veto 
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Part II: Pocket Incendiary (FI) 


(b)(3) CIAAct 
(b)(6) 
Historical, Background (b)(3) NatSecAct 
Among thea items of interest n s first established 
with OSRD in May 1942 was a device known as the ardis, This unit, " 
b)(3) NatSecAct bearing the designations Hel or Hel Fire Starter, had been ae Ff, 
(e)(3) a Division 11 contract (Oeuer=179) a (b)(3) CIAAct 


and was accepted and in produobion by CVS, A brief description’(b)(6) 
it In an 0S catalog shest is appended at the end of this discussion, 


This device consisted of a cellulose nitrate cylinder filled with petroleum 
jelly made of Napalm and Steddards's solvent. Under its cap at the top of * 
the £124ing was a matohhead button and above that a match soratoher, This y 

_ allowed its ignition by striking the matchhead across the scratcher, where= 
upon it instantly flamed up and continued to burn for four to aix mimites 
with a hot flamo. Oparationally it was useful to ONS and ground troops in 
goneral. for starting camp fires and was vory effective even on wet or green 
‘wood, ‘This unit seemed to (SS and Division 19 to be a likely starting point 
for the solution of their particular problen. 


There were also at tho same time other incendiaries which it was felt ware 

O * yanted consideration. ‘These ware the M50 and the Me=52 dnoendiorios, both 

of which wore thormit, bombs vhich dapended upon the reaction botwoen cone 
a centrated sulfuric acid and a eugarepotassium perchlorate mixture, as well, - 
as devices daveloped| | 


(b)(3) CIAAct | F. 
(b)(3) NatSecAct 
; (b)(6) 


A joint CuSeNDRC group therefore convened at Edgewood Araenal on November 30, 
1942, to determine rhich of tiese ideas appeared most promising for OSS : 
operations, A mmber of experinents were run in which the different unite 
were used to attack dry and wot packing cases, and it was concluded that 

‘tha thickened hydrocarbon type of incendiary candle is more effective than 
more complicated mixtures.” It seemed further that "of the above preferred 
type the already standardized Mel is definitely the best on a weight as 

well as a volume basis." t . 


b)(3) NatSecAct : stration was followed on Decenbor 18 scting sho ; ; 
(oy) dn which Mr, Lovell representing NDRO, (the ii - 
eeiomanee Fi), | and others were (b)(3) CIAAct. 


© (b)(3) CIAAct = * (b)(6) 
(b)(3) NatSecAct ty : 
s mod (b\6) 
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" Lormex, which reaffirmed tho dacisions reached at the tests at Rdgewoode roa 
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present, Jt was decided that tho Hel should be revamped in a form more cone: 
venient for packet carrying, ard the proforred siz0 was given as 5 by 23/4 | 
ty 3/4 inches, It woo decided also that space should be provided on tne i 
side of the case for the attachnent of a tine delay Pencil with a suitable '.: 
neans & initiating the case theraby. 74 ‘iy 
it was the last point that proved the most difficult part of the adaptation, | ” 
it was relatively ossy to make woden molds ard form golluloid casons it 
was relatively casy to £411 those, if the Napalm wore introduced into the 
case before tha addition of the hydrocarbon and gelation ocourred inside if os 
the cases but it was not found eo easy to develop an ending for tho standard” * 
Pancil which would reliably ignite the case when the Penoil fired amd would | . 
do so silently, This latter point ruled out the system which had previously |” 
been used in the British type incendiary where the action of the Ponoil was?) 
normal, @ peroussion cap boing struck and safety fuse ignited therefrom. ve 


y 
on 
H 


So important did the tely become that a special contract was 
negotiated with the Gorporation, and the problem of the 24 
matchhoad is treated valaw as a soparate item. (b)(3) NatSecAct ar 
on Jamary 6, 19434 (bX 3) NatSechct., sntorma "| 
Teport in which the Hel Fire Starter was coapared with the staniard British 
thormit pocket dircondiary, ‘hee was no question of superiority of the 


oe 


At about tha same timo, the Pocket Incendiary emorved in dts final forms ne 
This was reported upon in a Division 11 progrese report, OSKD No. 1212, ; 
dated February 19, 1943, for al] the work on the developiient of the Pocket 
incendiary was handled umier the Division 11 contract at a time when the 
Director's Subcamaltteo had not yet begun to function, ‘ 


On Jnmuary 22, 1943, delivered to 0:5 43 complately assenble(b)(3) CIAAct 
Pits, and at the came timo was asked to prepare 1000 additdonal units £(b)(6) \ 7 
experimontal purposes. .pecifications were drawn up on February 5, and 

on February 25 4t was learned that OSS hed ptandardised the PI and that 
produation would soon begin on an order for 400,000, 


Ueldeving that the pocket incendiary might be useful to other Lervicos, ' 
the device was introduced to tha Army Ground Forces on February 8, 1943, ‘ 
through the office of General C. C» williemg, NUXC Liaison Officer for the. 
Armye As a repult, 20 simplea of tha Pl equipped with delay Ponetis and H 
20 packed with pull fynitors wre sent to tho Hountain and Wantor Warfare nf 
Board at Conp Hole, Colorado, for trial, At abouts the same tina, the ey 
improved insonddary was orought to the attention of the Army Air Forces, 

pines they had exprosaed intarest. in tho Chicago incendiary, and later a 
shipmont of 40 samples was made to fright Fiold. In dum of 4943 sti “u 
Zurthur sunples ware brought to the attention ef the Maritime Comnission, : 
it being thou ht that they mijht find the device useful in sterting fires a! 
dn life boats ox for signal purposes. From none of thesa Service contacts, 
however, did any Surther interest develop, 


650 
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It was the fceling of those in the Division that a very satisfactory fire 
| 6 starting device had been developed and put into production, and it was 
gratifying to learn that large mumbers of these eventually reached the 
field and were put to good use. 


{here were essentially no further developments on the PI exclusive of the 
matchhead ignition system, which is discussed below. 


_ Technical Information 


(by(3) “1. 
NatSecAct 


| Problom Subaitted: November 21, 1942. Problem Terminated: June 8, 1945, 
(yay GIANT d ——— ena 


(b)(3) NatSecAcBontracts OFMsr-179 official 
(b)(6) i000 gator; transferred irai Vivision ly budget to Division IZ budget, 
‘) * ‘ 
Final heport: anes 11 Serial No. 1211, issued ss a progress report 
und Cantract es : 
Se ee (b)(3) CIAAct 
O Patent Roports Forvanded on Septeuber 8, 1943: _(b)(6) 
ecords 0; See tia tod Soe 23007985 “Pyro Technical Devices" by 
| the Bra . 
(eye) NatSecAct J oot Brana eh Oe 
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= Part Iiis Matchhead : wi 


Historical Backsround 


It vas required that the pocket incendiary should be silently initiated by ? 
(b)(3) CIAAct tho tico delay Pencil, This device ordinarily operates by a plunger striking | 
@ poroussien cap and ig therefore far from silent. Therofore as part of the 


(b)(3) NatSecAct govoiopzont of the PI undertook the similtansous 
(b)(6) . dovelopzant of a siilont mothod of initiation, This was finally accomplished 


by the ovbstitution for the primer of a specially constructed matchhesd, and 
in its original form was essentially complete by Jamuary 1943. An iustra~ 
tion of this original matchhead and its various components appears latere 
Basically the matchhead consisted of a black celluloid tube filled with pow 
dored potassium’ chlorate, in which was embedded the head of a "Strike Auynhere® - 
: match. This unit was scaled against humidity by a thin celluloid plate, and 

the Matehhead was crimped into the end of the standard Pencil, The result 
was the se~called SRI (Signal Relay Incendiary). 

I 

| 


Only ons other change was required in the standard Penoji, and this was in 

tho striker, The striker, which was suitable for the percuasion cap, was not 

suitable for the Matchhead, and accordingly was replaced by a new striker 

having a pin point and a crown shoulder perforated to allow release of gas 
OQ and thus to prevent explosions. 


The large order of 400,000 incendiaries was originally nade using this cellue ole 
(b)(3) CIAAct oid Hatchhead, After large-scale tests of the production lot began at MRL, 


(b)(6) it became apparent that 8 =" pemieanel = be expected, This was considered: f° 
very sorious at the time, and was asked to determing the Z 
meeting was held on July’ 13, 1943, attended q 
Company (the manufacturers of the PiI)and the (b)(3) NatSecActthe. 
namufacturer decided that a contract between 4 
(b)(3) NatSecActae and the should be undertaken for the develop- + 


mt of an improved Hatchhead, 
(b)(3) CIAACt at the same time[_____Jeontimmed his experiments, attempting by Xeray 


(b)(6) ’ examination to locate some fault in the mamfacture of the product. In this 
‘ he was not succossful, and it was a Seoluee ey at = be responsible 
(b)(3) CIAAct for the misfires and occasions A . 8 annoyrmbereds . 
(b)(6) ‘Through the coonaras unler Contrast 
_ S, 
(b)(3) NatSecAct °!* 545 with (SAC~17), this was found to be the case, 


b)(3) CIAAct Sinultansously, a another source of difficulty; this lay ‘ 
( NC ) ct 4n the shape of tha po on the special strikes. It had beon noted that a "' 
. (b)(6) tost jig which had been used repeatedly for the testing of Matchhead produce ° * 
tion gave much higher percentage operation than the Pencils thanselves, and . 
this suggested that a striker which had become roughened by repeated uso might i 
be better than a porfectly amooth now striker. Tosts established this, for a 
when smooth etrikexrs were coated with an abresive binder the mmber of misfires — 
eS, was reduced, At the same time, it was found that the angle point of the 
. striker was important, a 45° angle being best. 


4 -~67= 
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(b)(3) NatSecActgion to continue research by the 


(b)(3) NatSecAc 
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These changes in the plunger points were beneficial but did not entirely 
ansyvor the problen, inasmuch as the humidity effect still had not been 
overcome. 


Attempts at moisture-proofing the celluloid Matchhead contimied through 
August, ani by the ond of that month a fairly successful procedure had been 
worked out involving wax and the use of a thicker sealing window. All of 
the SHIts in stock were, in the course of tima, reconditioned by the appli= 
cation of these now discoveries, and axhaustive tests at URL demonstrated 
by the ond of 1943 that a collulodd Matchhead had boon developed which 
would function reliably 98 percent of the time and which would survive 
most drastic cycles of tropical exposure, 


PI's in stock by the addition to the case of a secon SRI using the Pet(b)(6) 
Tested colluloid Matchhead, Such units are expeoted to operate over 99 
peroont of the tims, since the matchheads are quite capable of withstande 
ing any reasonable conditions of humidity and temperature which they are 
dikely to meet during the period when the time delay is functioning. 


To insure their arrival at the point of we in this porfect cordition, 
,each PI was packaged individually in a sealed metal container to be opened 
only at the point of use. The decision to use this t;pe of package was 
reached in early 1944, after a long series of attempts by Lr. Fieser to 
develop a waterproof pastoboard container sealed by dipping in various 
types of wax and lacquers, Although pasteboard packages comparable ta 
those used in K rations were developed and even improved, it was finally 
concluded that only motal would withstand the rough handling and tropical 
conditions to which the devices might be expected to be exposed. 


the desi-~ 
with coop= 
ard 


8 mentioned above, the meeting 


eration between the laboratories 
ERL in the testing an improved Natchhead, By 
{December 1943, the had produced a Matchhead 
very similar in general appearance and construction to the celluloid hoad 
but made of magnesium. Several hundred of these Matchheade were made from 
time to time and tested at MRL (MRL Reports No. 34 of January 22, 1944, 

ard No. 33 of February 5, 1944) umer the most drastic cycling conditions 
of hunidity and temperature. MRL Report No. 70 of April 12, 1944, however, 
xeported failures in hunidity exposure, and it was not until June 27, 1944 
(RL Report-No. 98) that this difficulty was traced to the waxed seal xhich 
Glosed tha Matchhcad, Dissovery of a suitable wax was not Jong in caning. 


There then resulted a Matchhcad which was demonstrably superior to the 
celluloid Matchhcoad in resistance to adverse conditions. To prove this, 
Division 19 authorized the contractor to produce 10,000 units which were 
completed by October 1944, when the entire quantity was delivered to URL. 
Of this mmbvr, approximately 5000 were later given to OSS for ficld test- 

+ ing and a large mmber of the remainder were used by MRL for incendiary" 
experinents, : 


CSS Procurement, upon the advice of ML and } reconditioned a(b)(3) CIAAc! 


g 
2 
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0 These experiments resulted in LRL Report No, 184, which demonstrated that 
the magnesium Matchhead was an excellent incendiary devine in itself, in 
addition to being superdor to the celluloid Matchhead when canbined with 
the Pencilora PI, “It is probably worth pointing out also that the 
magnesiumheaded SRI is ideally adapted for such special uses as the silent 
tine dolay ignition of flares, smoke pots, incerdiary bombs, and the like,® 
Although this report indicated the valua of the magnesium Matchhead and . 
although 4% had been demonstrated to be superior to the celluloid head, it. 
was never put into production because of the progress of the war and the 
eanosliation of a British production order for several, hundred thousand 
during the optimistic daya of late 1944. 


Technical Information 


2. The Celluloid Natchhead. The accompanyin: illustration makes quite 
Gloar tha construction of this device, and it is not felt necessary . 
to amplify it here, except to comont on the reconditioning treatment 
Which was found to improve the moisture resistance, This was accome 
plished by dipping in a thermo=plastio wax developed by Dewey and 
Almy and dosignated by them as TP317, This material is desordbed by 
than as tough and strong and having good mechanical properties over & 
temperature range between 30° gnd 1500 F, 


oO 2. The Magnesium Matchhead. This consists of 9 magnesium shell anororie 


(b)(3) |, 
NatSecAct 


Problen Submitted: October 21, 1942, Problen Terminated: June 8, 19456. 


(b)(3) CIAAct : i. 
(b)(3) NatSecAct Contracts OEMsr~1) | official eo 

estigators work o' 8 Celluloid Watohhead done under Division 12 by 7 : 
(b)(6) direction, | ae 
(b)(3) CIAAct OkMsrellI9 wi ; 


(b)(3) NatSecAct borers investigator; Julyi; i943, to Vecamber 31, 19243 work on Magnesim “i 
(b\(6) . mnt 
| Final Re Division 19 Serial No. 28 (OfMsr=2119) submitted to : 
TG nat ee ah Shag, Ne Catenin) mtn ol 
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(b)(3) CIAAct so a 
(6) CF Patent See eS Serial eee Serial No. 536,799, 
Tiundtion by » filed_by the Legal Branch of ; 

(b)(3) CIAAct “CWS3 Record of Invention forwarded to Captain! on September 8, 1943, . ° 

(b)(6) OlMere1119 on Magnesium Matchhead forwarded to Captain : 
[Jon uareh 6, 19453 no inventions were made under the contract. ; 

(b)(3) CIAAct : 

b)(6) 
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Part IVe City Slicker (N0=234) 


Historical Backgrounl 


developed : 
. Moy3) sf 
Mixture" (KOVQR) which was capable of igniting oil floating on water. F 
was used both offensively and defensively; in the former case, suocessNatSecAct 
azainst Italian tartors torpodeed in the Mediterranean; in the latter case, 
4n connsotion with the elaborate shore defenses built in England after 
Dunkirk, Included in these was a system of umerwater pipes through whish 
oil cowld be pumped and released on the surface of the water at strategic 
points close ing oil patches were to be ignited by : 
~ Congh Mixture an the face of attempted invasio'(b)(3) NatSecAct 


It did not appear that either of these British developments had very much 
promise against such difficult targets aa floating Bunker C erwie oils 
unonrichod with gasoline, At the game time, it seemed desirable to OSS 
that a simple igniter be developed for the use of saboteurs in attacking 
anipping in harbors, It was casy to visualize the "accidental" upsetting 
of barrels of 042 into the harbor around picrs and docks. Their subsequent 
ignition might have serious effects. Accordingly, in the fall, of 1943 the 
probicm was informally put to Division 19 to develop an ofl slick igniter 
of mininun sise and woight and of the greatest ease in operation. 
bape . 
(b)(3) CIAAct At ficot it was thought that perhaps the Pooket Incendiary could do the 
(b)(3) NatSecAct job, but ister tests showad otherwise. Tha problem was then officially 
(b)(6) taken over by’ end the first 
: trinl of two propoved dosigns was arranyed on November 23, 19. at the 
__Navy Explosive Investigation Laboratory, Stump Neck, Maryland. 


(b)(3) NatSecAct 
(b)(6) | | 
(b)(3) CIAAct 


C02393825 


oO 


6 


(b)(3) CIAAct 
(b)(6) 


(b)(3) CIAAct 
(oy) 
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In Fobruary J! a Major Charles tase of the Army Air Forces expressed 

4nterant in! york because of tho problem current with that (b)(3) CIAA 
Group requiring the ignition on water or land of belly=tanke of crude o: DG 8 
dropped by baubers, This problem was later solved by Service groupe, aib)(6) 

so far as the writer is avare the work reported here was of no assistance; 

4% ia montiored simply because through Major Kase the Navy became aware of 

KURG work and eventually submitted a formal problem, 


{his ocourred in Harch 1944, when problem N0=234 was set up at the request 
of Commander J. F. Gallahor of COMINCH. As framed, the problem called for 
the development of a scatter bomb which would reliably ignite floating oll 
when released from an aivplans traveling at spaods up to 300 miles per hour 
and at heights of over 1000 feet. it seemed too much to expect that the 
City Slicker in its pasteboard box could possibly fulfill this requirements 
navertholess clusters of these igniters were built up in bomb cases of the 
ghackle type similar to the 100-pound M=50 incondiary benb cluster. These 
wore dropped at the Navy Testing Ground at Dahigren, Virginia, on Maroh 21, 
1944, and surprisingly onough stood up woll, apparently being slowed down in 
the air stream sufficiently to survive the shock of impact, The shape tas, 
however, not convenient, and at Commander Gallaher's suggestion ea triangular 
model with reinforced corners was developod. . 


{he tests showed two other defdciensiss in the igniters nhich were serious g 

4m the opinion of the Navy. These concerned safoty of the units in the plans. * 

before dropping and quickness of action on hitting the water, Quite rightly. 
tho Navy felt that since the filling of the igniter reacts spontanaously with .. 
water an entirely waterproof case would be required up to the moment whon the «- 
unit loft the plano. At the samo time it was desired that once the unit had... 
atruols the water 4b function in a period of less than 15 seconds and ignite 

the oi2 strip immediately to prevant interception by defenders. 


Numerous trdals|___—~——=édie’ different mixtures and different arranges “=; ° 
ments of the carbide booster, as woll as mumerous attempts at the development 
of an entiroly waterproof cardboard container occupied the tims of the inves- | 
tigators for the succeeding several months, and the information gathered in . © 
an attempt to meet the Navy requirement was, of course, immodiately useful © ~ 
in the perfection of the OSS unite 


In April and May, further teste at Dahlgren, Virginia, picasa “ k 
Plordida, ware called for by the Navy, and for those test: provided ~ -f 
25 clustors of triangular unite, each containing 24 igniters and sealed > - 
watortight until released fron the plano, The Eglin Field tests were not 
entirely satisfactory, dus largely to the manner in which they wore conducted, 

It was concluded, however, that if the units could be dropped in sufficient 
mumber to fom a large pattern they could be relied upon to set fire to - 

floating ofl. r 


In dune 15 clusters were supplied to OSS upon their request for field —. 
appraisal, and an additional quantity was given Commander Gallahor for a : 
similar purpose. No word was ever received on the results obtained with the . 
OSS supply, ani those sent to the Pacific by tho Navy were unfortunately lost, 


aan 
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| (b)(6) 

2 QO During all this activity on behalf of the Navy, had not. been 
idle with the original OSS problem and had extended the usefulness of the :! 
City Slicker by the development of a second method of ignition which would: 
allow its use on land as well as on water, This unit was dubbed "Paul 
Revere" (PR, and if intended for water use could be activated as was tha i: | 
City Slicker or if intended for lard use conld be activated by an SRI : 
inserted in an attached celluloid case filled with Kraus mixture, e free 
burning pyrotechnique. 


& f£u21 demonstration of all types of of] slick igniters was conducted at 
MRL on May 2, 1944, at which time it was concluded that the igniters were + 
capable of scttirg fire to pools of crude ofl either floating on water or -- 
contained on land, The possible use of Paul Revere, at leastasahan .'! .. 

comnetine with the Pl. was also realized. because it contains — :- 


(b)(3) NatSecAct 
As aresult of this demonstration, OSS desired that NDRC undertake the semi= 


mn of a quantity of 1000 units, and arrangements were made by : 
(b) 3) NatSecAct this through a direct purchase order , i 


While the order was being fillod, OSS arranged a very large scale test at 
Beach Haven, New Jersey, for the 10th of duns 1944. At that time a slick of. 
1000 yallons of Navy Special O11 was dumped and successfully ignited by 

0 City Slickers, the whole being filmed by the Field Photographic Group of OSS. 


It was definitely determined that one City Slicker would be sufficient to 
ignite an oil slick in a period of two mimites and that once this has 
occurred the fire spreads with great rapidity but is of only short duration 
beat : (in this case, seven minutos). It was also concluded from these testa and : 
sempre that it would be impossible to ignite an ofl slick which is ' 
ess than n CE i 
See aaaerers (b)(3) NatSecAct ° j 


The semieproduction units from thl—~—OY order, pagked in 
steel boxes with rubber gaskets, reached ML for trial in July. The qualsty 
, yas quite inferior to the earlier test models which had been prepared in the | 
(b)(3) NatSecAct b Indeed, it was apparont that thoso unite were enbivaly 
‘unsuitable, bocause durinz their manufacture the mix or caloium carbide a 
boostar had beacme inactivated by moisture and the units, while not darger= | 


ous, gave & very poor percentage of function. ‘The units tested were both 
the Navy and Paul xevere types. 


Sevoral UXL reports were issued, and it was decided on the basis of these 
that the only safe way to ship Paul Reveres and City Slickers was in sealad 
metal containers similar to those supplied. it was also coneluded that. the 
mamifacture of usted in a less hunid atmosphere 
(3) NatSecAct than encountered and that certain minor modifications 
were desirable in the waterproofing and sealing of the pasteboard boxes, 
The units remaining from the test program were destroyed, and arrangements - . 
were made for a second senieproduction by the! (b)(3) NatSecdcl 
din San Jose, California. : 


Approved for Release: 2018/06/04 C02393825 cies 


C0239 3 825 Approved for Release: 2018/06/04 C02393825 


(3) CIAAct t 
exe) 
— took personal charge of this work, ani with the excellent 
cooporation furnished by the company successfully completed the second 
(b)(3) CIAAct semim~production of 1000 units by November 1944. With the oble assistance 
of £ the corporation, the semi=produstion was very rapidly 
b)(6) conducted in a special building assigned for the purpose, and with especie 
ally controlled conditions for the manufacture of the mix, the loading of 
the units, and their subsequent sealing and packing in ammunition cases. 


Adequate samples of this production were forwarded to URL for appraisal ‘ 
and passed with flying colors a most rigid acceptance trial including rough 
handling and tropical weathering. 


As @ result, OSS in December 1944 placed a further order with ‘the|_(b)(3) NatSecAct 
(b)(3) NatSecAct for tho preduction of 10,000 units with every confidence that 5 
the units produced would function reliably even after long exposure to the 
conditions of transportation and storage in the tropdos. 


During the latter half of 1944 the Navy intorest.. in the problem diminished, 
and upon the departure of Commander Gallaher for other assignments the prob= 
lem came to an end without adoption by the Navy. For this reason the entire 
pilot order was for Paul Revores, since these were of preater 


(b)(3) NatSecAct 
value to OSS than the Navy type, City Slicker. 


0 Technical Information 


“The ¢ Slicker is 2 device for affeating the iunition of of] sliokn on FF 
pee waters 


(b)(3) NatSecAct 
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e re (b)(3) NatSecAct 


+ Problem Submitted: OSS problem, January 22, 1944; Navy problem Gee i 
s ters), March 13, 1944. : 


Problem Terminateds OSS problem, June 8, 19453 Navy problem, Memety ay) : 
450 q { 


Contract: O:Msr=1214 with! |(b)(3) CIAAct 
offiodal investigator; Novombur 15, 1943, to May 31, W945. (b)(3) NatSecAct 


(b)(6)", 


Final Reports Division 19 Serial No. 30, Part Il with Gity Slicker and u 
Faul Revere, dated May 28, 1945, eubmitted to _jon duly Ql, 19450 


% (b)(3) CIAAct 
Patent Reports Not completed when this volune was preparede (b)(6) i 
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Part ¥Vs Arson Namal 


Higtorioal L_Baokground 


American tibitoea to SO stations in England were interested to note that 
while an elaborate course in the use of explosives was given to operators 
inoluding actual laboratory work with scrap machinery in the proper place= 
mont of charges, no training was given in arson. This seemed to be a blind - 
spot, and the need for an adequate course of instruction in the use of 
inseniiaries became increasin;ly apparent as time went on. 


The British group were themsolvas aware of this lack ani wera in tha process 
of preparing a field manual. ‘Accordingly, although 0SS was in need of such - 
a dooment for immediate use as carly as February 1944, 1b was decided that 
no Amorican work on its preparation would be undertaken until the British ” 

manual had been received and evaluated. In June this mammal, "Laboratory 
(b)(3) NatSecAct contribution Noe 63, i 


(b)(3) CIAAct United States and was sent tol a 
(b)(3) NatSecAct appeared fron their comments, as wall as Irom OSS reaction, that tho ena 
(b)(6) . was not entirely in a form to suit OSS needs, buing on the whole too tech-- 


nical and not stressing sufficiently, in the minds of American workers, the 
use of sinple and readily combustible materials which might come to hand, ° 


(b)(3) CIAAct eae well suited to give an opinion on the subject, since he 
(b)(6) @ laxge professional back,xound in fire prevention, had boon very active 
in division 12.3, and had prepared in the Latter part of 1943 a memorandum 
on the subject for Mir. Lovell. Moreover, he was chairman of a committee 
which, umer the auspices of the Army Air Forces, investigated various 
Boston plants on April 5 and April 6, 1944, to determine the targeta which 
they would present to incendiary aerial attack. Ha a 
handle the preparation of an OSS mamal, however, and (b)(3) CIAAct 
fortunately was interested. : (b)(6) f 


Ons other item of background information was uncovered at about this tine. 

- This was a publication for the U.S, Marina Corps of a vooklet entitied 
"Destruction by Demolition, Incerdiaries, and Sabotage." This interesting 
manual attempted, in ons section at least, to set forth the prinoiplesof 
fire raising, The point of view, however, was essentially amateurish and 
olunsy from the compleat gabotour'a standpoints 


With all the background information at hand, a meeting took place at OSS 
on the firat of August 1944 to detcrmine whether Division 19 was to prepare 


(b)(3) Cl Act 8 Ananda De namal and the nature of it. It was definitely decided that : 
bvG should be requested to write such a pamphlet, ani suggestiors ° 
(b)(6) wera made by OSS officers on the content of ite oan 


O. 


“T= 
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~ In order to gain information at first hand.[ __—Javadded himself of 
(b)(3) NatSecAct *@8t structures set up at | { From a study of these, - 


he deduced the basic principles of argon, and during the last part of August 
1944 had the opportunity of putting these to test during the TVA project 

(b)(3) CIAAct (SAC-49). Several houses were available and through the use of these houses : 

(b)(6) and @ certain amount of secondehand furniture per dara . £ 

His expexinents “OF 
(b)(8) NatSecAct yy the Field Photographic Branch of OSS, and a moving piow* < 
ture on the subjeot was later released for training purposes. : 


(b)(3) CIAAct , <P Me 

(b\(6) On damuary 5, 19451 rough draft of tho proposod mamal wag : ; 
rocodved, and on Jamory 23.a gathering of 055, 60, and NDRO personnel ee 
dosided on its final form and content, It wae at this time arranged that it |.” 
would be printed by the Presentation Seotion of OSS, ard the manusexdpt wos 
delivered into their hands carly in March 1945. Tnree hundred copies of db * 
wore produced and finished by the f4rat of July 1945 and distributed by 035 © a 
to all interested parties, including the Marine Corps, the Fil, SOK, and). -- fr 
Divisions of OSS. B ta. OB 


. 


Tachnical Information 


Tho Mamal is divided into the following goneral sections 


'#) ie The introduction, A very brief exposition of the great value of incen- — - 
Giary attack is given, Zt night seem that this was superfluous, but : : 
expericnoe has shown that the usual operator is more oagcery to use high ‘: 
, oxplosives even in attacks where fire would definitely have greater . 
potontial damaging power. 3 ev 


2. Port 1, Principlos of Fire Starting. Theso include the losation to be”, 
Bolooted, contributing factors ee facilitate the spread of fire, and : 
detorrence factors. ah 


3e Part Ii, Practical Operations. On the basis of principles, this section. = 
Guggoots axrangomanto of dnoundiary matorial to insure succsss ard : a 
selection of targets which are vulnorable, he 
4e Port Tit, Incend Storcsa, describes in detail the various devices 7 
ote: v Oss b0e Included are the CliS Mel Fire Startor, the-: © < f. 
PI, tho PR, the Well, British Inceniiary Blooks, Mark .I and Ii, Incem/ es 
diary Packet, Capsules, and improvised use of the M=S(, Me52, and M69 | f 
Incendiary Bombs, Advice is also given the agent on the use of incendie 7 
ary materials which he may secure in the field. ae 
se Tak dete 
5. Part Iv wised, Devices in drawn entirely from URL Report; “ --f 
(b)(3) CIAAct #2 natruotion is given in a mumber of simple 
arrangements of readily obtainable materials which will produce time —°;* 
et ’ delays and eventially fire, . : at 
. . { 


i 
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The Mammal is extensively illustrated with pictures of test structures" 
designed to demonstrate the principles, There are also a number of visws 
of attacks on such targets as dwellings, furnished rooms, dumps of packing . 
cases, attic structures, and the like, Lastly, the individual devices and’. 
the improvisations of Part IV are show. ut 


$ 


: 
Problem Submitteds August 1, 19444 Problem Jerminateds due 8, 1945 = *')' 


Contract: OEMsr=1214| (b)(3) CIAAct fF 
Official investigators November 15, 1943, to May 31, 1945. *(b)(3) NatSecAct 

, (b)(6) as F 

Final Reports Division 19 Serial No. 30, Part IV! “Arson an Instruction an Bk 
Tatual,* subadtted pn duly 21, 945, . ' (b)(3) CIAAct 

: (b)(6) veh 


Patent Reports No inventions were made, 4 ve 


: 
' 2 
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‘zop Seoret at other tines. 
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Part Vis Bat 


Historical Backgrourd 


Some time in 1942, Dr. lytle S. Adams, a dentist residing in Los Angeles, 
submitted to the National Inventor's Council a sugzestion for attack on 
Japan by bateberns incendiaries, Dr. Adams believed that it would be pos= 
sible to gather large mmbore of bats from Carisbad Cavern in Now Mexico, 
: cquip these bats with omall incendiaries to be activated by suitable tine 
1 .dolays, and thon to release the dncendiary-carrying bats close to the shorea 
of Japan, either fron submarines or from airoraft. < 


The transportation of tho bats from the Imding point to the scene of opera- | , 


tions was to be accomplished hy the use of refrigerator units, for it was 
kmown that the bats vont into hibernation in cold temperatures, and thoy did 
not thon roquire food or attention. It was believed that they could be 
brought back to activity vory rapidly by a simple rise of temperature. This 
bazaar idoa rocoived cordous attention, it was rumored dus to Dr. Adams's 
contact with ccrtain rosidents of 1600 Pennsylvania Averme, At any rate, 
the problon first came to the attention of NURC in March 1943, when General 
(b)(3) CIAAct W. G. Kabrich, Chief of the Technical Division of CiiS, requested the assist~ 


(b)(6X_) / + ance in developing a auitable small incendiary unit for 
. this highly secret purpose, 
(b)(3) ClAAct Since vas at that tine 11 contract, 


(b)(6)— Oltisr=179, the mat ed Chief of Division 
(b)(3) CIAAct Li, who authorize work, It, wis understood at that time that 
(b)(6) the cooperation o: n would be required because of the need of deve . 


elopment of a very light~woight time delay fuse, During this poriod the 

problen was in the hands of the Army Air Corps, and their ORS officer had 
(b)(3) ClAAct ter to Edgewood Arsenal with the subsequent request for Dr. 
gi cooperation, 


In Hay 1943 the continued interest of General Kabrich was enphasized, and 

: @ program of tests was arranged by Captain Wiley Carr of: Edgawood Arsenal. 
: Those tests took place on May 15, 1943, at Biggs Field, El Paso, Texas, em 

(b)(3) CIAAct Uuroa Lake, Californias. 


By that tine had, using the Pocket Incendiary as a guide, devised 


emall celluloid cases filled with jolliod fuel and ‘bearing a cut-down type 
of Pencil igniter. The object of the tests was to determine whether the (b)(3) 


- idea had any fonaibility at all, From reports received through CIAAct 


4t appeared that the suggested plan was on the borderline of feas: Yo 
chiefly bacause of the erratio behavior of the bats, who did not respond (b)(5) 
hibernation as expected and rho could not be easily released from the aire . 

| eraft without damage. : 7 

t 

| 
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(b)(3) CIAAct be dons before dropping the plan as impractical," 


(b)(6) 
(b)(3) NatSecAct 
(b)(3) NatSecAct 


(b)(3), NatSecAct 
(b)(3) CIAAct 
(b)(6) 


(b)(3) CIAAct 
mei) 


— 
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(b)(6) 
It appeared that the incendiary unit devised had, honever, 
sufficient pranise, so that 1t warranted further development if the problen 
were continued. The reaction of the Air Corps to the problem was not 
improved by the accidental burning down of several buildings during the test. 
Howover, on July 28, 1943, General Kabrich wrote further to NURKC stating 
that the Air Forces “have come to tha conclusion that additional work (b)(3) CIAAct 


(b)(6) 


fo aneist| ik _areancamante wre mada! 


“no move than 4.5 gras. 


“to be brought into the problem, and the cooperation o: | 
3 Contract OFMsr|8746. whinh Division 19 had 
Philadelphia. function was to act as continue — 
on California, where and others interested in tho plan 
wore located, and| function was to perfect the time delay unit , 
and specifically to make it aa light as possible in view of the vary limited © 
carrying capacity of bats. : 


In October 1943, tho Bureau of Ordnance of the Navy Department suddenly and 
mysteriously enterod the picture, requesting samples of dumy units, which 

wore supplicd, A return letter waa received from Rear Admiral We He Pe ‘ 
Blandy, Chief of the Bureau of Ordnance, on October 15 indicating no further «. 
intevest by his group. It way surprising thorefore to receive al 
Kab ober 29 the request for continued cooporation by! (b)(3) 
oc ae with the U. S. Harine Corps Aix Station at El Centro, CIAAct 
California, as per the request of the Chief of the Bureau of Aeronautiass (p)(6) * 
Rear Admiral LD. 6, Ramsey. : 


it was at Lirst thought thot this problem would be handled under CiS<21, 
but later it mas decided to handle it more informally on the basis of 


Goneral Kabrich's correspondence and to defray further expense xy - 
Division 19 contract, which had becn instituted (b)(3) NatSecAct. 
There had been great confusion as to the time delay desired. Originally the -_ 


problem had requested a 7=hour delay; this was changed to 17 hours, and still‘ 
dater to 24 hours, With the entrance of the Marine Corps inte the direction - 


of the work further requests were reooived for 30 m: y and < 
48 hours, all of which quite naturally so complicated work that 
it was decided that he should limit himself to the de a@ tine 


delay of 17 hours. This he eventually succeeded in doing, producing the soe 
called X-Ray Delay, which had fair qualities of Yeprodusibility and reason 
able lightness, the total delay including a magnesiun matchhoad coming to 


During the same period, changes were mado in the design of the celluloid : : 
Case containing the jollied fusl, and ‘produced mmbers of casos ca 


streamlined te the contour of tha bat anatomy, Several thousand units (b)(3) CIAAct 
(b)(6) °° E 


were requested by the Marine Board for very elaborate teats, 


i 
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(b)(3) Cl AAct The feasibility of the Adams Plan seemed reinforced by results of static 


tests conducted at Dugway Proving Ground on December 15, 1943, 
(b)(6) in the prosonce of Lt, Colonel Rhoads, tha liaison officer of the Marine 
i. Centro. In these tests the incendiary units developed by a 
* (b)(3) CIAAct : ware placed in Japancse type buildings in locations where it |: 
(b)\(6) was believed bats would naturally seck shelter during the daytime. when 
1 thesa units ignited in these locations very effective fires, 
(b)(3) CIAAct Tesulted, and estimated that the waight efficiency for this type. 
of fire setting was several times that to be expected from the conventional; | 
b)(6) bombing attacks with U-50, leS2, and N=69 incondiary bombs, Ho estimated * 


that the latter would produce somenhere between 167 and 400 fires per bomb ; 
load, while X-ray would give somewhere betwoon 3,625 and 4,748 ‘fires. ie 


It should be noted in this discussion that the NDRC activity was limited 
entirely to the developmont of a suitable incendiary and time delay. ‘The 
problem connacted with the bats, their storage and transportation and a 


eventual release, were handled separately by the Services +b was unere | 
part through the cooperation (b)(3) NatSecA 
(b)(3) NatSecAct a ao 
Just as the development of the Xeray time delay and its accompanying incene, 2 
diary case had been comploted, the Navy took formal action to temninate the’ 
problem as impractical, emphasizing ky that the impracticality was due 
entirely to aspects of the problem beyond the control of NOKC. In March 
O 1944 formal, notice was received from the Navy, and the Adama Plan passed 


into limbo, On March 23 the provlem was formally closed ty CUS ina letter: ‘f° 
sent to General Kabrich by Dr. Chadwell. : ' 


ct 


hase The above problem had various nomesy it was generally called the Adams : % 
Plan, until-it became a matter of such tremendous secrecy, when it was ‘oF 
given the namo X-Ray. (b)(3) CIAAct - 


{b)(6) « 


in the early stages before D 9 activity bean, fete see try , 
(b)(3) NatSecAct eee ee ed had boen consulted with a view to " 
ote the practicality of the idea from the point of view of payload . 


which an average bat could be expected to carry, Before thea end of the i 
original Adams Plan, he came forward in duly 1943 with the suggestion that :' 
rato be employed as bearers of incendiaries, and in duly 1943 presented a : 
Yeport analyzing the possibilities and indicating that the common Norway 

rat could be expacted to carry an inceriiary Joad up to 75 grams and that ; 
this could be attached to the animal at the base of the tail in a position OE 
where ho could not remove it. It was thought that these vate, which norm= ‘!:. [ 
ally live in buildings, factories, and warehouses, would be an exgelient way ;' 
of introducing incendiaries into well guarded locations, - : 7 


Needless to aay, the question of making a suitable dnceniiery would not be 
digtiouls in view of the axperdence obtained with Xela, His suggestion : 
wan considered by 035 but was rejected as dupractiogl. ’ 
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Technical Information 


Tho XeRay time delay is discussed under SAC-17. Ths complete incendiary 
unit was found by tests with bats to have an imposed maximm weight of 15 the 
The time delay, weighing 4.5 #., was not entirely dead weight, since it was 
largely magnesiun, which would be ignited by the burning jellied fuel3 the 
over=al1 weight of approximately 15 ge per bat was considered to be suffie 
olent to set fire to the type of structure comnon in Japan, especially as 
the bats could be cxpected to seek out places where fire would be an 
especially favorable method of attack. 


Before the plan was abandoned it had been ascertained that the mamacture 
of both the incendiary case ard the time delay unit would be entirely prao~ 
tical dn mmbers of over a million units. On such a scale the cost of the 
time delay was expected to be not more than two cents and the cost of the 
incendiary in the same range. : 


Problan Submitted: Maroh 19, 1943, letter of Brigadier General W. C. Kabrich 
Dr. By Ee well, SPCVD=471.6 NDRC. : nt 


Problom Torininated: March 1, 19440 


(b)(3) NatSecAct 
Contracts: Division 12, Contract Ofex=279 | : 


Division 19, Contract OkMsre: 
official investigator; Novembor 15, 1943, to 
31, 1945. 


Most of the work was done under the latter contract, 


Final t See SAC=17 for final report on the tine delay; since the 
eee unit differed from the Pocket Incendiary only in dimensions, 
no report on it was required, 


H 
‘ 
* 


Patent Reports No inventions wore made. 
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Operational Backyround 


It was considered by the British that a very useful weapon in the hands of 
terrorists sould be a gun which at close ranjze could bo guaranteed to pro~ 
duce a successful assassination. Tor this purpose a maximum range of 60 
feot was considered sufficient, and the suggestion was made of using stand= 
ard ammunition such as 10=gange shell loaded with chilled steel shot. 


A perusal of history will reveal that many attempts at assassination failed 
because of the Inacouracy of aim of the assassin, presumably due to his 
extreme nervousness. iiven attempts at very olose range frequently failed 
entirely or resulted in, at most, superficial wounds, 


The weapon* desired would be ons which even in the hands of a nervous person" 
would result in success if pointed in the genoral direction of the viotin, 


General Statement of the Problen 


The problem was to procure working modela of: weapons having the desired 
charactistios given above, the weapons to be of size amd shape allowing 
for easy disposal and having a tenable recoil. 


Histordeal Background 


The idea was discussed at early meetings on August 25 and September 24, 1942, 
and aventually a formal request was received and considered at tho first ‘ 


meating of the Director's § & P, Iovell had 
already interested the firm n Worohester, Maste, 
and had on hand a weapon par developed by then. This pistol had a 


sawed-off shotgun barrel and acconmedated a l2-gavge shotgun cartridge from . 
which sone of the powlor charge had been removed. On faring from a mount a 
very good pattern was obtained on targets at 50 feet. No provision for 
absorbing tha considerable recoil was made, however, and after several shots 
had resulted in an equal, mmber of casualties among the users, the weapon : 
was considered too dangerous for use and was discarded from further considera= 
tion, 


Subsequently, asveral meetings took place between Mr, Lovell and Colonel 
R. Re Studler of Army Ordnance, and it was thus discovered that a weapon 
existed which might meet the requirements, This was tho so-called voolworth 
Gun, a smooth bore .45=caliber pistol made of pressed steel at a cost of 


. =Bh= 
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approximately G2 cach and avallavle in large quantitios, because it had 

been found unsuitable for the use of the regular Armed Forces, This weapon 
xecommended itself still further to OSS as a way of arming friemily subju= . 
gated peoples of the Far nast. Hore it had value because it could be useful 
only for a short period before the hunidity of the tropics would rust it - 
awoye In this way, 1t would be safe to arm people for the purpose of Lind 
ing the Japs, while at the same time not giving thom weapons which would ¢" 
later on be an embarrassment to the Allies, * 


In May of 1943 4% was reported by Mr. Lovell that he had scoured the entire ' 
available supply of some 400,000 of these woapons and that thay were to be i: 
listed as an OSS store. With the discovery of this available vane the | 
Division texminated dts interest in the problean., oat 


Hy 
re 


Problem Submitted: October 21, 1942. Problem Terminated: December 24, 1942. : 


Contrastss Nore. 
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in the butt of the pistol. A 

small stick is furnished to 

push the cartridge case out , 

of the breech after firing. %& 

The accompanying pidtonial in 

struction sheet needs no ex- 
O plenatory text. 


DATA: 


ISSUED BY: 0SS ; 
ORDER AS: Pistol, Liberator, Cal. .45 


RESTRICTED 


- NOMENCLATURE: PISTOL, LIBERATOR, CALIBER .45 


DESCRIPTION: The Liberator 
is an inexpensive, single 
shot, .45 caliber hand weap- 
on, with a limited accurate 
range. Ten rounds of stand- 
‘ ard .45 caliber ball ammuni- 
tion are enclosed with the 
2 gon in a waterproof carton. 
| The ammunition can be carried 
i 


, PISTOL, LIBERATOR 
Approved for Release: 2018/06/04 C02393825 PART 1 - SHEET AS | 


Length, overall ———--——_—____-______ 6 in. 
Weight (including ammunition) 1 ib. 7 oz. 
Number of pistols per carton . 1 
Number of cartons per case -_— 20 
Weight of filled shipping case ————— 50 lbs. 'f 
Cubage a 0.5 cu. ft. oi 


ISSUE NO. 5 
R&D 
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BACB WELL 


Qperational Background 


Tho use of thermit as an incendiary material is not new, and indeed the 
first British incendiary issued for sabotage purposes was based on this 
substance. However, as indicated under Siteé, thermit is not well suited 
for setting fires in comparison with othor materials which are more slow 
burning and give a continuous source of heat over a longer period, In 
industry thormit is well-known as a cutting and welding agent for steel, 
With this thought in mim the British liaison officers desired that work 
be undertaken in this country to develop a device using thermit for attack 
on machinery of all types. 


As originally posed, the operational nsed was for a device so simply con= 
structed that tho user would only have to place it in position, start his 
time dolays, and loave., From an oporational standpoint thermit was thought 
to have the great advantage of silence in contrast to high explosive which 
on the same targets would, without fail, arouse attention, 


General. Statement of the Problen 


As first presonted, the problem involved the developmont of a material, pre= 
sumably ooramic, which in putty=like form could be molded on the object of 
attook to form a well or dam, in vhich the thermit on reaction would ba con= 
fined. It was hoped that the molten thermit would evolve such heat that it 
would warp large pisces of machinery and crack and out smaller piscos. Ag 
will be apparent bolow, the original objective was not mots instead, a self] 
tapping crucible delivering a stream of molten iron against the target was - 


finally evolved, 


” Historical Background 


In November of 1942 contact wao made with various ceramic companies with 
the hope of exoiting interest on their part and getting suggestions of 
materials which would be likely to have the desired plastic qualities and 
‘stability to intense and sudden heat. By these various contacts, tivo come 
D B wore este here warn 


Both 


OF these groups very generously offered to work on the problom without cone 
tract, and in both casea a start was made using the standard CIS Mel4 hand 
g@orade, This grenade had dimensions of a soup can, was filled with approxi= 
mately 2 pounds of thermate and equipped with a standard Boushon fuse, and 


hbe 
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3% was proposed to issue thie as a standard source of reactant and in prac~ 
tice to mold the coramic material around it on the target. A few tests with 
this idea were sufficient to show that it wis entirely impractical, ani it 
was suggested that an easier approach would be to supply the gronade with a 
gacket of asbestos or other material baked onte it, thus cutting down the 
amount of worl: required of the operator in the field to the bare minimum of 
shaping the support on which the grenade would stand. Experiments along 
line were vrpromising, and by Feb: of 1943 the work 


' 


had shown so little success that ~ ~ 
it was mutually agreeable to terminate ite : 


At about the same time,| ae fs 
to the conclusion, on the basis of the experiments already porforued, % a 
the line of attack boing followed offered little promise. There seened no 
jikelihood of finding a plastic, and at the same time a ceramic material, | 
since most plasticisers were organic in nature and would not withstand the 
extrone and sudden heat without volatilization or combustion. Either of 

these caused the evolution of so much gas as to give a violent boiling 

effect with thormit and to dissipate the heat, It also seamed that any 

device based upon the Hel, grenade would be ineffective because thernate 
delivered less molten iron and less heat than thermit and because there . 
goemed no simple way of providing a delay action to the Boushon fuse, For 

these reasons it was decided in l’ebruary to abandon the original problem 

as onbirely impractical and to concentrate upon the development of a device 
which would make uae of the properties of thermite, which recommend it, ' 
namely cutting and welding. 


From this point,|_ ore ot mee the problem ontirely 
for the Division. Their first attempts were on pasteboard containers lined | 
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A demonstration of these units on April 17, 1943, for representatives of 
OWS, OSS, and the British was run with complete success, a varisty of metal 


t a: 
machinery being effectively destroyed, As a result of this test the(b)(3) NatSecA 


Company proceeded to prepare 400 Viells for a more exhaustive study. These 1 
units were essentially as described above ani very close to the final product. :- 
The standard pasteboard container with orimped metal ends had inserted in thd 
it the ceramic well. Tho bottom openinz in the Well was covered not only 
with the motal strip mentioned above but also on the outside with a graphite 
sheet having a smaller orifice. The addition of this piece to the unit was 
roquired by the tendency of the molten material to erode the ceramic end 
giving a hole of variable size, thus greatly affecting the rate of discharge 
and thereby the performance, In the upper part of the Well, two ignition 
systems were providedoonsisting of lengths of Bickford safety fuse ending 
dn sealed cellophanc bags of an igniting mixture. It was planned that in 
shipment the fuse ends would be coiled uniernsath the metal snap cover of 


the cardboard container, where they would be readily accessible and yet vf 
protected until required. d 


By the end of May the 400 special thermit units of this design had been made “ EF 


and wore supplied to MRL and SOE for evaluation, Elaborate tests showed 
that under favorable conditions of humidity the units were quite reliable 
in penstrating as much as one inch of mild steel, It was apparent, however, 
that in its present fom the unit would not withstand exposure to tropical 
conditions, water vapor very easily panstrating the cardboard case and being 
proferontialiy absorbed by the first fire mixture with resultant failure to 
ignite, At the same time tha Servic edded a requirement 
of waterproofnsss. Accordingly, al Company proceeded 
with attempts to moot these roquirenonts such methods as wax dipping and 
inprognation with tar, With the assistance of the mamfacturers of the 


pasteboard container, a satisfactory water-tight unit was eventually developed. : ’ 


During July the British Mission was augnented in this country by the presence 
of Major W. M. Fox, and since the unit had been judged to be of value and we 
to SOS ho boceme very active in ansisting in the early production and in the 
dovolopzant of a similar but smaller unit, the so-called Baby Well. A joint 
British, OSS, and NNRO procurement of 1000 units of both Welle was underway 
by August of 1943, and this preliminary production was of the greatest value 
in eliminating further faulta which up to this time had been unistected. 
Thess wera connected entirely with tho ignition system uhich wae still found 
to be erratic and suscoptdible to the shanges in moisture, 


in the dovolopment of the small unit, moreover, it was mot found possible to 
uso @ presformed ceramic container because of space and woight limitations, 
This necossitated the development of a mothod of coating the inside of the 
cardboard outer container with a thicimess of magnesite capable of withstand~ 
ing the gonerated heat and at the samo time having sufficient strangth to 
survive rough usagee It will be recalled that this was an earlior type of 
the Largo Well .whioch had not been fully developed. However, by fail the 
small Yell, aside fran ignition trouble which was comon to both Wells, was 
in condition for Jarger procurement. 
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During Deconsber soma ‘as of the gamers production of Large Wells 

reached MAL and there undertook a detailed study of their 
performance characteristics. This resulted in a determination of the opti- 
mum standoff distance, the type of target on which the Well could be effec~ 


tive, methods for ite use, and in a pointing up of the seriove Limitations 


in the jgnition, The latter was successfully solved by joint work conducted 
by and ERL, A new first fire mixture was developed, a 
new method packag, 44 within the thermit charge was provided, and the 


Wel emorged in form for final procurement. 


Tne accompanying illustrations of the Large Well will serve to show tha unit 
as it was finally standardized, equipped with cardboard sleeve to provide a 


“proper standoff fron the target of about 1 inch. The Small Well, 4% will be 


noted, has no such cardboard slecve and the standoff is achieved by a false 
bottom. Either unit can be ignited by strike igniters or by standard tine 
Pencils. 


Through very round-about channels in CWS a quantity of Wells reached the 
Armored Board at Fort Knox, Kentucky, in January of 1944 without explanation 
of how thoy wore to be used or their purpose. Lacking this background, the 
Armored Board submitted in March of 3944 a report, No. 8067, which the Divi~ 
sion felt was basod on a misconception. Had the opportunity for a demonstra- 
tion baon givon, it was felt that an unfortunate impression might have been 
correctad, . . 


One last item remains in the history of the Well. This is the preparation 
by MRL of an instruction manual for it. Since a new weapon had bean created 
and since its usefulneap to an operator could not be very acourately conveyed . 
by cold figures giving the penotration of different types of metal surfaces, © 
it was decided to issue a book reproducing numbers of pictures of different 
types of standard wachine tools, motors, generators, turbines, ete., each 

of these illustrations to be so marked that the user could locate the vital 
spot and effect the maximum possible damage, ‘This decision was felt to be 
soundly based on previous British experience with untrained personnel and 
explosives. Without the benefit of such detailed instruction it had been 
found that most untutored operators tended to place their charges in inoffeo~ 
tive locations, and training was found to be necessary before a man could be 
turnod ‘loose on his own in a large plant and in a minimum time with the mind= . 
mun use of material accomplish the maximum damage. The booklets prepared 
by MRL formed the besie for such a course of instructions, and after this 
survey the value of the Well became very apparent. So great were its poten- 
tialities that it was felt to be a most dargerous weapon in tho hands of . 
improper persons, ami it was estimated that the New York Edison plant, sup= 
plying power to the whole city, could be effectively put out of operation 
for several days by 20 minutos wrk and 24 wells properly placed, Several, 
hundred copies of this manual wore prepared and distributed to OSS and SOB 
during August and September of 1944. 


In addition to being a useful weapon against the vitel parts of machines, 
the Wells were found by MAL experiments to be exceedingly useful incendiaries 
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for attack on gasoline and oil dumps. This proved to be the chief value 
of the weapon in the long run, for in the Far Kast it was customary to ‘ 
have large mumbers of .asolins drums stored in accessible and unprotected 
dumps. A Vell properly placed beside such a drum and with a banking of 
carth to force the flowing metal against the drum could very easily accom~ 
plish its destruction and start a conflagration, It is in this use partie 
cularly that the Small Well excels, sincs it has sufficient charge to 
penetrate the relatively thin steel of the drum and yet is of a small size 
easily camouflaged. The original field of attack on heavy machinery stall 
remains the chief value of the Large Viell. 


05S, in July 1944, secured tha cooperation of Edgewood 


Arsenal in developing a toxic modification of the Well to be used in the 
avent that chemical warfare began, ‘Tha work was entirely succesaful ani 
was desoribed in a special report dated 29 duly 1944 on project E=7AW4_ 


In Aprdi of 1945 a further novel use of the Well was tasted at Fort Belvoir 
by the Engineer Board. it was thought that porhaps this weapon could be 
used in "sealing the doors of enemy pillboxes to prevert infiltration and 
re-use by enomy anipors during battle movements," So promising did the , 
Well appear that furthor work was carried on by the (b)(3) NatSecAct 
Company directly with the Engineers, 
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hes As opposed to explosive which behaves in a more or less undirected Lik 
mamnor and warps andj distorts general structural shapes, the Well Ph 
may be made to destroy or damage a particular device to nhich 4t is maa 
airected, Thus machined and cast shapes of complicated nature such 
ag gears, bearings, etco., may be made usellass and machines or appara~ : 
tus containing large mumbers of small, complicated parts are hopelessly °. 
ruincd by tha molting and flowing action ef the hot steel slag. In °|' 
addition, this type of munition makes it possible to get through prow hye 
teoctive steel casos up to 1 inch in thickness and thus to attack the 

vital parts of olootrical control boxes, transmissions, electric 

notora and generators, water jackets, communications equipment, ote, 


Thile tha Woll has been Sesigned principally for cutting and melting, _ 
the function of welding must also be considered, If confinement of 
the molten dron reloased by the Well is Provided, some welding can be 
On occasion accomplished, and this was the use contemplated by the | 
Brginaere in sealing steel doors of pill boxes. It is, however, 
entirely a secondary function, , 


Problem Subuitteds Qotober 21, 1942. Problem Texminateds duly 6, Wide 


Gontract: The davelopent comieant and withoub expense. . 
ne Company under the direction of : 
(b)(3) CIAAct ; (b)(3) NatSecAct_ ; 


(b)(6) | Final Reports No final report has been subaitted.td ve ClAAet 


* Paton Renorts Forwarded to| on dune 24, 19445 ‘inoluded 
wor specifications and drawines application Serial No. 526,970 by :. - * ft 
Hirschland and Ricklin, "Alumino Themio Units," Liled Marck Ty Whhs (b)(3) CIAAct 
and @ royalty frao license granted the Goverment. show (b)(6) ; 


nin 


ke ETE 5 ayeay ClAAat 
_—_ dated August dy 1923. ty] (bY) : 
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SAC CACCOLUGE 


Querabional Sackyround 


Gane of the firet functicns of guarillas and saboteurs is to interrupt | 

eueny trarfic und transportation, causing delaya in distribution of goods 

and movenent of personnel and if pouuible destruction of the transporta= 7 ORS 
tion equipmant. At tha time vhon tue problem was first posed, the Garman ae a 
amy was successfully operating deep in Russia, and it was aaid that if 
the Polish bndergroum sould be supplicd with methods of attack on auto= 
notive equipment they could seriously tio up the German supply lings 
which passed thronsh Poland to the Russian fronte ° 


the Director's Subcommittee, but 1b is obvious that if an answer could a 2 
be obtaired motor transportation everywhere in ocoupiad territory would ; 
be a valuable and acceptable target. The fact that a satisfactory conclue G 
sion to the problea finally resulted too late for use by tho Poles does 
not detract fran the value that the information had to the overall war 


‘e) * picture, ‘ 


Zt was known that autonotive equipnent in general was serviced by slave 
laver, vho thus had aceess to the o11 and fuel supplies or to the batteries . Be 
or and to all parts of the vehicle without arousing too much auspioion. It “Pp 
: was inportant that any device placed in the hands of these willing servants ~ 
must be of such 4 nature that it could be easily concealed on the person, 7 
be very effective in snall quantities, and preferably leave no olve as to TE 
. ites origin, As will be scon below, these requirenonts wre met with o Z 
considerable degree of succesBbe 


General Statencnt of the Provlen \ , . 


She requirenent was to develop sinple mothods of treating gasoline, diesel 
oll, ov lubricating oj1 to render internal combustion engines self-destruc= 7 
tive. No limitation was placed upon any method of attack involvirg: any 
part of the vehicle, and a mmiber of vays of attack were looked into, 
chiefly by the British, The significant American work wos restricted 


H 

1 

t 

{ 

} 

Ghis was the imacdiate occasion for an invostigation of the problan by 
H 

| 

1 

| largely to attack on the o42 and fuel supply. 


Histo joal Backyrourd 
This problen was discussed asp carly as July 1942 with Lt. Colonel Goodfellow, : 
© and at that time OSS was referred to the Office of the Chief of Chanical . a 


3~ ; . if 
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Warfare; where information was believed to have been acquired by Lt. Colonel. 
H. B. Chittick. On the formation of tha Director's Subcommittee in October 
of that year, tho problem became an active one for NORC, and since Section 
Be9a8 (lator Section 11.2) had condusted a long research program on pro- 
kmocks, the work of the Direotor!s Subcommittees began with a resume,~f +*a4= i 
previous findings, (b)(3) NatSecAct 


Two contracts had been borun by i Oatober 1942 with tho! 

- the object being to determine 
7 m3 ol chemicals would be naeded to sabotage "friendly" 
gacoline and also to determine what concentrations of chemicals sould be 
Toquired to produce destructive pro-knocks in automobile and airplane 
engincse By "friendly" gasoline was meant stores of gasoline which wore 
likely to fall into onomy hands and which, because of their lecation unere 
ground, could not be fired before capture. It was thought that if sane 
gasoline-soluble material could be found which on introduction into Large 
tanks of gacoline would result later in the destruction of vehicles burn 
ing this gasoline, a valuable contribution would have resulted, 


It was the recommendation of 
tine whon he was Chief of Div: 


NatSecAct 


(b\(3) NatSecAct 


Fron this conference and from numerous reports, a list of the most promising 
led. This served as the basis for the start of work by 
on a contract begun at that time in Division 12.2, The 

egan & systematic study of additives to the gasoline and oil sup- 
plics which eventually inoluded over 240 cals, . The work was |. 


" - performed a variety of 
(b)(3) NatSecAct 
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gasoline engines mounted on dynamometers and operating under controlled 
conditions. The behavior of these engines when supplied with soc cehaa ver 
gecoline and of1 waa easily fo es aml using this v 
elegant seteup 1t was possible ‘ to eliminate o (oy) NatSecact 
munber of cazpounds. The field was narrowed considerably by the desire to 
sooura an active compound which would fumtion satisfactorily in corcentrae 
tions of the order of 0,1 percent am would result in destruction of the 
motor and not simply in rendering it inoperative for a short tims. 


The first suscess achieved was in July 1943, when 4% was found that the 


(b)(3) NatSecAct ” 


One worker was hospitalized for two weel(b)(3) NatSecAct’ 


lowing one of the experiments. It was hoped and believed that once the eneny 
had encountered this, ongines having simtlar symptoms would be discarded. 


(by(3) 


A oiaL roport Giving dotatled directions for the use Po 
=a _isoued at the request of OSS in 1944 and OBNatSecAct 
(D)(3) Be:. 


NatSecAct 
Work contimied actively along other lines and was renarded in Sept : 
1943 by a fortunate discovery, It was found that a constituent of 


had remarkable results on (b)(3), Fi 
beatings rhon Introduced ao an impurity in the lubrioating syston. aunllatSecdct 
alley appoared to have the ability to imbed dtself in the soft bearing s 

Zacos ani actually to weld the bearing while in operation with fencitent j 
atripping of the bearing surface, There was at the same time considerable ~~ 
year of tho pistons dn the oylindcrs, Although this was not as spectacular, ' 
it was of equal, seriousness, An unsuspecting person driving an automobile | 

so troatod would bo unaware that anything was seriously wrong with the car ‘_ 
vuntii, aftor the greatoct damago had been done, He would know only that the 

cor appoared to lose powor gradually, and he would eventually find himself |. 
with the accelerator pressed to the floorboard proceeding at a maximm speed , 
of a Low miles per hour, A motor in this comiition requires a complete over 
hauling and rebuilding job, and it 4s generally considered cheaper to meee, ‘ 
it with a new motor, 


95 
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As fivat proposed, the units of this sort, know as Turtle Eggs, were found © 1, 
on trial by OSS with very old automobiles to be ineffective. The reason ms 

- for this discrepancy between field appraisal and the laboratory work was 
not apparent until examination of the bearings of these old cars indicated 
that the soft metal surfaces had become protected in the course of tine by 
a hard onmol formed by oxidation of the lubricating o4], This enamel suce |! 
cossfully protected the bearing surface from the destructive action of the a Be 
alloy. Oxse this tas known, in Decomber of 1943 it was very_easily sr © OB 
rooted by the addition to the mixture of a enall quantity! (b)(3) NatSecAct 
whooo abrasive action wore away the protecting enamel ani allowed the alloy < ff - 
Tesdy accoss to the bearing surface. 


Turtle Eggs of this kind wore given a vory thorough test when a group of 
o3x old cars of difforont dosigns wore run over the roads around Beacon, 
0 New York, on Doccaber 27, 1943. ‘These cars had beon bought second-hand 
and put inte running operation, but no attempt was made to prepare then 
oe fer demonstration. Roproconted were: a 1937 Chevrolet, a 1936 Plymouth, 
& 1936 Ford Ve8, o 1936 Poolard, a 1935 Buick, and a 1935 Cadillac V=16. 
' ‘* Each cor ras treated with one Turtle Egg and then run at a speed of not 
ovor £9 nilos por hour. Ths road tost was stopped when four of the cars 
‘sore umble to run unior thoir own power. While the Ford and Cadillac wore - 
still chile to run, they wore high on knocks and low on bearing ols it 
eppeared that thoy would evontually have failed. 
| 
{ 
i 


Laving thus denonstrated that the difficulty with old vehicles was overcome, 
it remained only to damonstrate that the Turtle Egg would be effective “BS 
against military vohicles, Accordingly, on February ‘anged oe 
in cooperation with (b)(3) NatSecAct 
for a tost of two 1-; ton Ford trucks, two similar Chevrolet trucks, ‘and m7 
one O=ton Hack diesel truck. Only one Ford and ons Chevrolst were treated 
with Turtle Eggs; these failed after 44 miles and 188 miles of operation 
respectively. The Mack diesel ran considerably longer but eventually 


fLadled as well. 


b)(3) NatSecAct_ . : 
At lend roquost of oss, gave assistance to the Procurement if 
Branch for the product ©: Eggee Thr: fino g 
prepared, p manufasturer uae located (b)(3) NatSecAct 
ani inspection procedures were seb up with the result that an entirely f[. 
O sa; actory product fas in the hands of OSS in quantity by May of 1044. 
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the two successful answors to the problem given above, the 
rondored other services wider the contract. They cooperated 


hae anes 


Ccoollent pooltion to know tho valuo of traces of mall quantities of impuri~ 
ties. A obudy_by thon of seme fifty ee eens that approximately 
ton ovbotarzos a effective in 0.1 percent 
consontration, Indusing heavy rusting of the machine art the work and causing 


scparatica of tho outting of] which is genorally used as an emulsion. Unfor= ~ 


turatoly, while this figure of 0,1 percent appeared good, it wan not suffie 
clontly so, sinco in larye maching shops a comon of] source supplies a 
numbor of machines and since those sources frequently contained as much as 
10,000 gallons, ‘Thus the quantity of additive required was beyond that 
which a saboteur could ve expacted to introduce without 


Jin arranging for te the y 
they conferred with representatives of (b)(3) NatSecA 


ct 
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This tal discovery was passed on to ; 
05S with the suggestion that lend itself to attack on (b)(3) }* 


Joconotives and motor vehiolas. NatSecAct 


No work was dono by the contractor specifically on airplane engines, since 
thoss wore too difficult to coma by for testy howaver, among the various 
automobile engines tested were engines quite canparable with airplane 
enginss in construction, and there seemed no reason to doubt that Turtle 


Sona work was done with diosel engines at various times, but the problen 
of satisfactorily destroying tha very orude, rough<and-ready diesel engines 
known to be used by the Japanese was felt to be ansolubles and while suc- 
cessful attack on German type diesels was more likely, depending upon the 
coxresion ard plugging of the injectors, it was still not felt to have 
moxe than a nuisance value, i 


lo 


. Eggo and ‘would both be effective, (b)(3) fF, 
NatSecAct 
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hile the ideal solution to the Caccolube problem was not achieved, in 
that no material was found suitable for sabotaging large quantities of 
gasoline or o41, and vhile the dissel problen wag not concluded to entire 


satisfaction, nevertheless two wor! solutions to the problem 
were cotainad, | 
| 


(b)(3) NatSecAct 
Technical Information ” : 
(b)(3) : 


INatSecAct 
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Eroblon Submitted: Cotober 2, 1942. Problem Yerminateds July 6, 104be 
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Contracts OliMareg96, Jamury pt: to di ‘1 : " 
Woda; the contract, wai fantied te Section U2 with gre ff 
as Toohnica’ oz ‘the funds for 4t, however, of D: t 3) CAA Gt 
budget dn tho totel anount of $48,000, ee een ae ne Glee 


Final Reports Division 19 Serial No. 15 in two parte, dated August ; 
. Wir Part I, “Sabotage of Automotive Hqudgmants” and Park Ie roabotige ee 


io 


of Ontting Fitids.® . “(b)(3) CIAAct. 
Patont Reports ‘Invention report was forwarded on (X65) sb 
Soptonb OF Oy 19db, and was entitled "Lubricating Oil Additive and Od 
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% VI = Sympathetic Fue : 

Vi « heqeatabanans’ = Diso 
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, Division 19 Problens (Contired) 


SACmL1 Wire ; ‘ 260s 
sic-iz{ __ (b)(3) NatSecAct 
SACL3, Porabroueter | . ‘ Loe 
GACH1L4 Silencer 3 _ Vs : 
SACH1L5 Rookes os ee 240 j 
SkCa16 Aun Jouine 4 253 : 
SAC~L7 Horsyncon ; ; 
Port I = Geroral . : 


Part I w The Earhy Work 
Part IIIT = Organic Fibers 
Part IV @ Merk I Pencil: 
Part V = Mark II Persil 
Part VI = Hacresiua Alloy Deeg 
Part VII = KC Delay 
Part VIII = Clockwork ‘ 
ShCa1E Enily Post . 
EBACG#19 Paste : 
EACH20 Blackovs 
SAC~22 Firefly’ : , 
ShC—22 Postel, " " 
SAC-23 Hedy . a : . 
‘ SAC=233 tho {ber 
~ SAC~24 PEP / 
ShCm25 Shortstop 
BAC+26 ¥ Fantasia 
Paes Ag per ceeher im 


: Sho=30 6 pes 
SiCw32 Teak ard Lulu 

“$4G=32 Woodchuck 
&AC~33 Busiiacver (it ie 
S&C=34 Pacsinile 

’ SAC=35 Varga 

ge Sh0—3 36 Spigot Kortar 

SA0—37 Cricket 

/SAC=38 ‘Keno 

; f “SAC=39 Locust 
/ snomtp f Lacing Tojo 
ShC-41 Veritas — 
SACaL2 Linpetry 
SACm43 Bolen 
ShCe4, Belcher 

’ SkCa45 Laude Moller ° 
EACHL6 Flying oragon 
SAC@47 Hoth 
SAGH4S Paclagim 
SAC=49 TVA 
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ee ia vie 
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Divisson 19 Problens (Corbimed) 

SAC-50 Dog Draz 

SACL Aqua Vita 

SACaH52 2 
Maryland Soscarch Icboratcry 
hysendix A © Chronological List of ERL Raports 
Appendix B = fist of LL Reports by SAC Numbers 
Apperaix © = Inlox of Comractora® Final Reports 
Apperdix D = Corciusicn 

"Aid t Resistance” = An OS Reloasa 

UThe Shadow Amay" 

- = 
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PHOTO CAPTIONS - VOL. If 


99A Turtle Egg and Contents 
| 108A MOLE is 
: 115A FOUNTAIN -° - 
115B Cross Sectional View of Fountain Shaped Charge 
118A BRP - Placement of Three Charges BRP - Results of 
three charges 


ce ag ee EE RS 


1274 Electrolytic Arming Disc 
143B William Tell - Fully Cocked 
, 143C William Tell in Firing Position 
' 143D William Tell - Uncocked and Folded 
143E Bigot Loaded in .45 Caliber Service Pistol 
143F Bigot in Flight , { 
1494 (see below) * ‘ 
149C Silenced M3 Submachine Gun; Silenced Thompson Submachine 
Guni 
i 


1 


aygeee tee oe 


152A Portable Rocket Launcher and Round of 3.5 Spin 
| Stabilized Rockets 
158A Aunt Jemima - Dough . 
158B Aunt Jemima Dough on Target with Inserted Electric 
: Blasting Cap 
News | 158C Aunt Jemima - Packaged 
| 179A Cut-away Model Assembled Exploded MARK II PENCIL 
196A Firefly ~ OSS Production Model - Exploded; Firefly 
assembled 


196B Firefly Attack on Tank Car 
2028 HEDY . 
\ 205A Who, Me? With Shield 
225A Beano - T-13 Grenade; Beano - Disassembled View - Barly 


igegete pe ea ES Ai Gu ah aoeteitten aoe 


: Production 
225B T13E1 Grenade 
{ 225C T13E1 Grenade with T5E3 Fuse 
‘ 230A WP Beano - Burst & 
230B WP Beano - Cross Section of Body 
F 
ft 
: *149A FILE NO: CinCPac 4928 25 October 1944 - 
i COMMANDER NIMITZ VISITS FAMOUS FATHER - Admiral C.W. Nimitz, 
{ USN Commander in Chief, U.S.Pacific Fleet and Pacific Ocean 


4 Areas, (left), gives a few pointers on small arms marksman- 

ship to his son,Commander W.W.Nimitz,dr., USN, at the Pacific 
Fleet Headquarters, while Lieutenant Commander H.A.Lamar, 

ao 4 USNR (right) the Admiral's Flag Lieutenant, keeps an eye on 

: the target. En route to new duties Commander Nimitz, who had 

command of a submarine in the Southwest Pacific for several 

‘ antiv visited his s : i ifi 

| patrols, recqny ted for Relsase: 2018/06/04 Gosts63007 NAS PaCIEAC 


Sap eis cama alep e S 


en en en He NE A nh gett aenna neat 


C03126390° 


# V3) CIAAct - 


, (b(6) 


ya) ClAAct 


we) 


Operations) Beokgroand ae Bo ct 


‘most cache problens yeas the Division assued, o 


, Gensral Statement of the Problem 


| to olear the track, It was hoped that the Division's work would spots: 
a device which vt overcome these ‘aoeee moasurese 
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SAC+10 CASEY JONES 


Part Ie General 


The need for nothods of attack Seer radiroad traffic is eres and 
requiros no great cxplanation. Tho operational reports, however, served . 
very clearly to indicato that the winsrable spot in a ratiiroad systen i 
its locorotives, In occupied Europe this problem was very greatly accer, 
tuated, for there Iscomotives were unier daily attack by the Air Forcese «|| 
Moroovor, they ropresented many types, since the Germans comanicered all 
equigment available in the whole of Europe and before many months had =: 
thoroughly mixed up the rolling stook with the result that damage to s 
locomotive was very serious, since suitable repair shops ani spare parts. 
were ofton many miles awoy. In addition to the general. harassment which ” 
@ contimiing guerilla attack on railroad systems would have, there were 
the quegiemilitary operations thich the umoerground was to undertake in - 
conjunction with an Allied landing. Casey Jones wes therefore one of the 


The Division was asked to survey the field of existing snsttnnark ‘ant te 
develop desirable devices for ths disruption of radiimay transportation, 
It was pointed out that all emmy controlled rights<ofenay were 


‘ gt quarter nile intervals, so that a device must not involve a major operae | JB 
” tion such as planting in a roadbed. It was stated also that the enmy tye 


froquentiy ran a piict train ahead of troop trains and ammunition trains 


Histordcal Background 
Prior to the establishment of the Director's Subcommittes there had been - 


conversations on this subject and with the formalizing of tho Division's ~ 
activitica assumed responsibility for the problem, ‘ He at . 
once began conversations with various experts in railroading and proceeded - 


_ %o analyze data supplied by them end obtained fron a mmber of 
All tha technical work was handled by hin with the assistance of (b)(3) CIAAct 
6) 


Lee ea ee eee : 


C03126390, 
| (b)(3) GIAAct: 
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(b)(6) , : 
f ‘whose function it was to collect data on eneny rail~ 
‘ way systems and their equipment. 


: 5 The various parts of the problem as they developed are disoussed separately are 
(b)(3) NatSecAct below. One ea was established to service the whole activity; this . , 
f : was with the who provided the necessary eal 
i materials and services for the rather éxtensive tests which wore required. -* || 
Those testa in the main took place at Camp Claiborne, Louisiana, with the "j/: 
hoarty cooperation and invaluable assistance of the various Railway Opar= . - 
ating Battalions tho wore stationed there for traininge Between June 1943 . 
and April 1944 six different trials took place at Claiborne, chiefiy on : 
‘the Mole, the Fountain, and ERP, : 


In August 1944 other major trials were conducted at TVA (see 'SAC~9) on ; 
Mole and BRP, The assistance of Division 8 was secured through Dr, 0. 3B. . 
Kistdakousky and advise on explosives was supplied by the Explosives nee 
Research Laboratory at Bruceton from time to time. OSS and SOE contributed 11) f* 
as tuch operational information as was available ani assigned active lisison “'\'. £ 
officers to the program. At the same time OSS provided a large ard expert - i 

photographic grovp “ho attended experimonts and all major demonstration : 
and afterwards prepared inotructional and informational films on Mole, ata 
Fountain, and BRP, These filme were excellent documentary desoriptions of 
the work accomplished and wore of the greatest value for 0S5 training purpose,; 


In eddition to the major subjeots discussed bolow, a small amount of wrk ©" 
was dona also on perfection of the Fog Signal, This was a British track 
switch whtoh provided initiation for their standard method of: attack (ses 
BRP), It had beon put into American production in February 1944 and for a 
period was causing considerable trouble. Tho MRL testing facilities wore = * 
sed extensively by OSS proourament in straightening out the difficulties © 
encountered, MRL participated aleo in experimentation of a devica know : 
as the "land Mine Mark 35" which had beon developed by the Navy for a TE 
speoial opsration and wag intended to causa derailments., This proved rather |) 'f 
complicated and uncertain in its action. It also proved ineffective when ake 
tested at Crmp Claiborne in April 19443 however, the vibration mechanisa 
Wark 1 which it contained was show by MRL to be a useful vibration fuse...“ 
OSS is not know to have made any use of the movements. 


From the detatis given below tha extent of tho Division's work in this 

field will be apparent. With two of the devices (ole and Fountain) no. . 
aaveptable conclusion was reached and only e limited mmber of the former * 
ever reached the field, Howevor, the work done by the Division inthe ~~ 
solution of the BRP problem justified all the activity, for the resulting = 
information was passed immediately to the field ani was used against the 
Germans with groat success. ae ; oy ng 
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Final Reports Division 19 Serial Mo. 18 subaitted to oh Oe) ClaAct 
Yoveber as, Wisse ; 1 = (D)(6) a 


iaaae | 
Patent Reports Forwarded a Decenber bs 9ity mo | (bX3) Giaact 


nS were made, Ke Ve 
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Part IIs Mole. 


Operational Backpround ; A 
Operational reports from the field made it clear that the vulzerable spote 


ina railroad system could be expected to be well guarded by the eneny, thus 

‘ tunngls, curves, and bridges would 4n gensral not be accessible to a sabo= . 
teur, and yot if a wreck could be produced at any of these spote the repult 

would be umusually favorable, . 


Frou the earliest sarmersations with vailroad people and with SOE representa~. 
tives, concluded that « dgvioce thich would acccsplish a wreck | 
dn a tunnel was Feasible and worth pursuing. This device, eventusily knom ms 
a9 Kole, was svbjoct to the sovere limitations imposed by practical wee oe 

had to bo & sinple device sasily operated, capable of withstanding shooks'| ie aE 

and rough treatment, ona 
tain oncugh in its aoctioc 


1 


i| 
! 


* Two prdinary aspects became at once apparent: first, to determine the anound 
and location cf adequately concealed self=borne explosive charges which would . 
be sufficient to cause a train wreck, and second, to develop a device which | ; 
‘ould fire these charges after a pre-determined tine delay on sudden transit 


ns ‘. . Gonsrad statenent of the Problen 


| | 1. exe daylight to dariness, ee 

| (bya) claAct A OE. 

i (b)\6) -° ° _Bisterteal Backeround : ee o Os 

i Pe iret mecting of the Director's Subcommittee in Octobar 1022. : 

i. “pes discussions with scientists at the! (b)(3) NatSecAct 
(b)(3) NatSecAct . in Department 3540 worleing primarily for Davin | , 

: © nen with the suecantion thak ertromater emeId |! 

| j @icn 4. Ea procontod these ‘tl: ; 

: ee = rey 

(b)(3) NatSecAct I 

| ; .~ iE 
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ewpes - the Director's Subcomittes neeting of December 1942, 2 preliminary 
(b)(3) NatSecAct seemed 80 favorable that a contract with 
i 8 the , for its development was proposed and 

i 3 ee point, for reasons which are not 
(b)(3) NatSecAct' — olear, [deolined the contract. Later. as 


wil { 
fag a) AAD AS discussion of the Sympathetic Fuze, the (b)(3) NatSecAct 
Hl : i of pring contractor and by subcontract ¢ i 
(b)(3) NatSecAct ‘with the covered the a: seamichea cate to dates: | 


(ox) 


(b)(3) CIAAct 
(b)(6 


Resevous mestings on the a" a RNS place during the | 

_ Nintor of 1943, At that tics urged that a device 
(b)(3) NatSecact ° be Covoloped taich conld to carried on a train and the appeared — 
to effcr a solution, ing contract was thereupon oe: with the 


who procosded during the perdod of August 1943 te - 
(b)(3) NiatSechct Fosreary 944 to carty tha dovelomont of the second of the above typas to 
, Gcaplotion, Tho result was the Mork I Mole, 


: f 
(b)(3) CIAAct in hig work wi was groatly assisted a (b)(3) GiAAct 
(b)(6) : Technical Aide in office, Together they made co > (b)(6) EE 
: with the Explosives Rescarch Laboratory in Division & and proceaded to °F 
_ Sfrange triala which would anowor the first part of the problem as origin- - 
(b)(3) CIAAct” ‘atly otated, nmoly the quastion of proper Jocation of the explosive 
(b)(6) , charges ona train, In Juno 1943 visited Camp Claiborne, cidistuee: 
x + and backs bse me acetatenie of the Army Transportation Corps ran experi~ 


oieht cars (E cars) placed at hs Ssopenal Sena: 
eocereets a 


(b)(3) NatSecAct 
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NatSecAct ~ 


he dolay type circuit was tested on the Lackawanna Rediroad in a dry run 
_4n Ostobor 


, és HT 
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Tho people wore in attendance at those deanonstrations, and 
4% was concluded that thoy should proceed to alter the eironit so as to 
- provide a dolsy in tha action of the fuse of appraximately 10 seconds, This 
delay was caloulated to give the train sufficient tine to have traveled well ~- 
‘ ante the tunnel. shore the mreok would naturally be more serious. fo accamp= . 
lish this, the required the use of the at ao 
through the cooperation of eo. 
¢ubes, G8 Well as the accompanying Bae55 . 


securcd the Yrolease of these 
Minimax batteries. ‘ 


«at tarich time Jt appeared that the unit fired erratically when 


It aico bohaved poorly! avertheloss, the Hark I Molo 4 
eppearad close onmgh to perfection for a eemi=production order, and OSS 
dndieated thoir desire that 500 should be built. ‘This order was, for a 
miber of administrative reasons, placed by KARL 

which later became 

by OSS, who provided the nacded tubes and 
quantity of Alnioo magnets (SAC=3) which wore 


and OSHD was Tater reiubure 
batteries and in addition a 


to.’ 
be used to affix 


(b)(3) CIAAct 
(ye) ‘ 


(b)(3) NatSecAct 


oP === UE HERES WERE -peeeemeeeeae 
In November a fourth visit to Camp Claiborne included jin part a study 


; nese tise ee 
flat car floor 


of 

the atteok by high explosives on the American type cars (A cars). Those A 

ears wore of a type common throughout occupied China and Manchuria and dif= 

fered from the E cars materially. They proved mush more of a problem fran 

the explosive standpoints in fact, no satisfactory way of using a reason 

able oxpleosive charge to accomplish their certain derailment was ever found. . 
_ Naverthsiess, the work ‘onthe A cara, 

another visit was made ran teste : 


[At that time it was = 
umer side of a .. 


Lesa THIS Work was Cinally consluied with @ TuLll=scale trial at UHL on 

: 4y 1944 (pee Report No. 61 of March 15, 1944), from which it appeared 
that this mathod of attack was likely to susosed, This was confirmed at 
the sixth Claiborne tr4ni in April. : es 
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{b)(6) 


(b)(3) NatSecAct 
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‘from the field point of view a desirable store, In addition, unfortunately ; 
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By Dovember 1, 1943, the first Mark I models prepared| (b)(3) CIAAct 
were ready for a dry run, which was made on the Lackawanna Radiroad. ‘the (b)(6)F 
Tesulte wore not entirely favorable, and at this time Oritish critician - 
became audible, it being said that the time required to place the three 

arts of the Mole in darkness under emotional strese was too great. As the 
jsenieproduction reached the final stage, it appeared. 
that adequate assembly testing of it was desired, and since the Division . 
had assucad responsibility for 4 enon, @ - 
contract was inktiated with tho in New York 
to perform the necessary trigis. These continued through April and May and 
at was found that on the whole under ambient conditions the Mark I Mole ‘per= 
formed as expocted, It was apparant, however, that it was not adequately |” 
waterproofed to withstand tropical conditions, and it was discovered that ~ 
withdrawal of the arming pin on occasion resulted in an unwanted surge of _ 
elegtricity through the clreuit and through the speoial blasting cap, :° °” 
While this umanted current was nevor in practice sufficient to fire the’ ~ . 
cap, thus giving a premature, it was definitely nob desired, amd accordingly =: °, 
further chanzos in the oiroult were felt necess: For this purpose the a . 
Division entered into a prime contract with for the cone (b)(3) ClAAct 
struction of a mall number of modified Moles later known as the Mark Te (b)(6) 2) 


Ad 


While this was going on, the Hark I production ms caspleted ani 463 Moles Bet 
wore delivered to 055, who reimbursed NDC for thom and shipped most of). Be: 
thea to tho Italian and Yugoslavian theaters. ‘Tho Mark II Mole appeared : 
meet the oritioiens leveled at the Mark I, and OSS in pee : , 

August 1944 entered into a procurement contract with the ___(b)(3) CIAAct 


company for 1000 units. ; ; a (b)(6).B 


At the IVA trials in late August, the Mark I Moles and a few of the Wark IT 
Noles wore the subject of extensive experimentation, including a run with. 
live explosive in a tunnel some 600 feet long which was there availiable, - 
fo the SOE and 053 liaison officers it appeared that the Mole was an umreli=- 
able device, being somewhat unpredictable in its function, and that because — - 
of tha large woight of explosive probably required to derad] an A car was not 


& premature explosion ocourred during the trdals, and although thore were: | 
no casualties this confirmed the adverse opinion which had boon gaining |. ...- 
ground in the Services. Tho result was their deoision at a mecting on 3! +: 
Septerbor 14, 1944, to withdraw from further Mole research ani to cancel their “ 


a 


_ ontetanding order This decision was brought about (b)(3) CIAAct 


an large measure by the satisfactory solution to the BRP problem, Had that (b)(6) 
problem not boon solvéd it 1s very likely that the Servisos’ decision on || °°” 
Mole would have baon different. 3 . . Pay : pe 


Bith the withdrawal of 09S ani 50H interest,(_________—‘| Dr. Chadwel2, «!' (b)(3) CIAAct 
brought the device to the attention of the Army and Navy, but these oontaottép)(6) 
also came to nothing. : : a Vyess 


| 


Mesmhile still further changes 4n the eirouit wore’ undertaken to prevent || 
erratic Ziring at dawn and sungct. The result was the somcalled Mark IIT || 


ad ~l06= 


Bein 
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Mole, of which approximately ten samples were built) 


, under the NIRC contract. Trials of these took place at IRL during Way and A 


dune 1945. The results were not unambiguous, and at this point the Mole - 
wont underground for the inst times : . Dae fs 


; Tochintoat Information 
‘These essential details of tha Mole cir cy Sumarising 
Report on Project Casey dones" prepared oH and dated 


Septenter 1, 1945. 
2. The Hark I Mole. 


(b)(3) am 
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2. The Mork IX Mole. 


4 ERR 
(b)(3) 
NatSecAct 


3. The Mark IIT Mole. .S, 


(0)(3) 
NatSecAct 


[—(b)(3) NatSecAct7——". 
ss eiberttsnct CIAAct 


Contraatss The original. oir: 


official pte Cala with this ciroult betweei(b)(3) Natseenet 
Octobor 15, 1942, and February 10, 1943 ; —(b)(6) (3) « 
" @ Mark I Moles OfMer1238 with ) 
vista investigators August 15, 1943, to Fob! ‘NatSecAct 
- -__Teptint of Har! Tie ERASER OEMErel253 wi (b)(3) NatSecAct 
eas rung 28, 1965 Tee ee _16)(8) NatSechct 
Ja: 3, to Fob e —— 
teat end Moles, oileri349 wi 
tors May 29, 394k, to are 39456 . 
38 attend report entitled emieldseea J Jo,” 
10, 1943, db: Departmans 3540. 


(b)(3) CIAAct 


Division 19 Seria (b)(6): ; 


, » CFer~1238, subaitted ea to Dr. 
Jon March 295 1944+ 

Division 19 Serial No. 27, CEMsr~1253, subaitted | ‘to Dre 
on Maroh 3, 1945¢ 


Division 19 Sarda) How 29, OELar-1349» | subaittod to Dre 
gn March 32, 1945. 


(b)(3) *. 
: Obiaraioade r. CIAAct 
and applied for (b)(3) 8): 
CEifst12531 Ko auventions were made, as reported to NatSecActict 
captats] de on April 7, 1945. 


ler=23491 Record of invention’ Zorwarded ta Capt PN) 4 
[jon wero, 10, 19456 - _ 
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A . Operational Backgrount 


- _sised the importance of attacking locomotives, Presumably they were ‘ 


* a device thich wowld damage a looamotive in a mamer necessitating lengthy 


(b)(3) CIAAct Historical Background | 
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~ Part Til: Fountain 


SOE an its extensive sabotage program against Continental railroads eupha=~ 


accomplishing this by their standard derailment procedure, for deradled 
loconctives represented a serious loss in equipment and tine to the enenye 
They were however also interested in other methods of attack, although put= 
ting on them the usual linitatdons of operational use which proved so dif= 
ficult to mest. These included woight and size as well as sinplicity and 
speed of installation, , ot 


Gensral Statement of the Problen 


In the momorandua dated August 5, 1943, a requirement was said to exist for.” 'f 


repairs, It was stated that the vulnerable points would be the cylinders 
and steam chest and the wheels. At the camo time 4t was pointed out that 

. attacks on oylinisrs or uheels coniucted while the locomotive was statione 
ary wore not feasible because of limited opportunity ani the great chance 
of premature discovery. This left a mothod of effecting the mae gin 
the loconctive was in motion, Presumably the tree spigot (SAC<~36) would 
be one answor, but it was stated that an antiplocomotive track mine wuld 
be preferable. : 


@ Picatinzy areoral 
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At.the time, howsvor, the chisf requirements of the Fountain wore the if 
ohaped charge and the electrical faring systen. eo ee 
jointly by Division 8 at the Bruceton Laboratery (b)(< 
at the Eastern Laboratory. In 4ts final form it was © waterproof charge sl J £ 

it, 
i ! 
4 


of pentolite having an 80° steel cone covered by a dumy head through 
which passed a primacord initiating strani, 


f the systen difficult to desien. Thar ; 
rare the Tespomibility of th "(b)(3) NatSecAct 


with thon Division 19 had « oo er 1943. Prior || Ei 
to this the rail switch of tha! had been tested(b)(3) NatSecAct 
" an the third tests run at Camp Claiborne in October, % appeared that a Ee 


munber of minor changes would be required, and these were subs 
made under the Federal Telephone contract. . 


At these same trials dumy locomotive cylinders wore exposed to the aotion : 7 
: of a Fountain charge placed in @ roadbed. The results appoared quite satise - 
i fLastory. The first full disclosure of the Fountain and its vardous parts: 
4 
: 


took place in Dec -Picatimy dxsenal Yveprerents— ; 
tives of 055, so nd NEC were present, 1(0)(3) NatS 
dsvise was denonstrated and did not behave entirely to the satisfaction of.’ : 


(b)(3) CIAAct 4t8 designers, There was a division of opinion between SCE ani OSS as to :| 
tha practicability 


ecAct 


of the system, The OSS idaison offieers (Major San Lucy, - 
(b)(6) and Major J. Me Jeffries) wore Pac heanblN pe the opindon: ‘ 

- that the Fountain as initiated by the electrical means was too complicated |i! 

= O a device for the saboteur to use. They felt, however, that the shaped at 


charge was excellent (if'a little small) and that 4¢ could be satisfactorily. 
vaod with the standard initiating device developed by the Sritish and 
Anerican production, namely the Fog Signal, 


in 

4s a result of this conference the over-all site of the chief part of the -|.- 
ee electrics! systen was reduced by some 40 percont, This unit was the counter,.. 
‘hich had an adjustable dial by which an operator could seleot the uheel of:: 

| the train (up to 10) which would initiate the charge, ‘This counter ms - | 
introduced to thwart any attempt at defense rhich the eneny might instie 8 
* tute, such as pushing before the locomotive a dumy car or cars, The ‘ ve 
i 

' 

\ 


counter was not an essential part of the initiating system, since that could: : 
be accomplished on the first iupulse by the use of the traek switch and its " 
- sccempanying eloctrical delay. H 


4 
7 
th 
i 

{ 


attended by all the interested parties. Again the track switch failed to 
function, tending to jam in the rail joint where it was inserted and to be 
crushed by movement of the rails, . The counter also proved undependable, 
behaving most erratically, Nevertheless, successful shots were ac 
against the cylinders of a derelict locomotive and also \ 
locomotive under a full head of atesn. Although in the latter ease much 1" 
; steza escaped, the locomotive was still able to move under its omn power - i: 
i and limp into the repair shop. : . H 


i) 

' ! 
| On Jonusry 15, 1044, large-scale tests took place at Aberdeen Proving Ground! 
Bo 

i 

| 


C03126390 


ee 


(b)(3) CIAAct In March, at the £4fth trial at Camp Claiborne, further Fountain shots wre 


| (by(6) . 


(by 3) NatSecAct 
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‘wag madg in which the Fountain was planted between the rails 
and shot at the bo: of the locomotive, The results obtained were nob 
too satisfactory, due probably to the long distance between the charge and 
the boiler, The OSS officers were reinforced in their previous decision 
about the Fountain and recomnended that work should be abandoned on the 
electrical system and that the explosive charge should be increased from - 


different from those given above. 
|divected their attention toward the mechanical 


initiation and at the same time toward the procurement of 150 of: the Foun- 
tain charges (Charge, Demolition, Fountain, 16), After long negotiations 
between Ordnance. HRC. and OSS, the production of these charges was authe 
orisod | under Ordnance contract 
WeG7O ORDV4331. At the same tine Picatinny Arzenal wos persuaded to work 
on the cs aaa rane systen. In this work they wore very closely 
directed 


(b)(3) 4 FF 
NatSecAct. 


; Picatinry production of initiators failing to function. 
A further request to Picatinny for 50 samples modified along certain lines 


- ab Camp Claiborne the electrical methed of initiation had also failed to 


On duly 25, 1944, all these types were given a test on the Lackawarmna 
Railrosd, The result was not satisfactory, more than one-half of the 


‘wan thereupon made. At tho same test the electric counter was tested and 
fatied to function. This was most disappointing because at the sixth trial 


function on several oocasions due to a mumber of explainsble but unpredist- 
able happenings. ' : 


After reviewing all. this history on August 18, 1944, OSS informed Division 
19 that "owing to difficulties experienced in developing and applying the 
mechanical initiator for. the Fountain charge and in view of the present 
status of the war, we no lorger desire you to do any work on this devise 


; war 


{| eee 
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(b)(3) CIAAct 4n our behalf." Zelt that their decision in part had been reached 
(b)(6) because of doubts o: availability of suitably large track joints for - 
the placement of mechanically or electrically run initiators, An 7 
of this subject did not, howsvor, change OSS opinion and thenceforth the 
Fountain was without a sponsor, ‘ : 


' 
" 
t 
i 
4 


In late Septenber 4% was brought to the atte Navy (b)(3) CIAAct 
groups, and in October further tests wore run onthe (b)(6).. 0 Bui 
Tackaranna, In these, two electrical switches were demonstrated to work . 


most satisfactorily, but the mechanical detonators still ware unreliable, 


: Fountain charges which had been in storage at URL wore the subject of 
| dovestigation there on their applicability to the Mole and Nemo problems, . 
In the former 4+ was shown that they were satisfactory for axle cutting, 
opr hal 4% was shown that unter water they behaved very well 
aee SACH e 


Technical information 
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I (b)(3) CIARct : 

Contracts: OEMsr=1238 wit itl (b)(3) NatSecAct 
ators August 13, 3943, to February 1. [s(b)(6)- 

| voces 2° N NatSecact 


otfioiel ¢ aie a Wovenber 24, 1943, to 


. , males 


inal, B 8 Divisio 2G, Part Il, "track Bete ee | 

9 subaitted m March 29, 1944. ae | 

Division Th. 36 of OfMsral21S, mimisted te °C E 
[____bmoctober 2, 1945. " 
Patent Reportss No inventions were made undex Ohusr<1233, ; 


Re rot this an 
= port on Oilisr1215 was ase rath on 


‘Approved for Release: 2018/06/04 C03126390 


C03126390 
Approved for Release: 2018/06/04 C03126390 (b) (3) NatSecAct 


a 


IAL . 130416 


4 
| 


Approved for Release: 2018/06/04 0031263909. 


C03126390 ; 
ar eee 18/06/04 03126390, 


-. —~“(b)(3) NatSecAct 


Approved for Release: 2018/06/04 C03126390 


C03126390_ 


(b)(3) CIAAct 
(b)(6) 


\ 


(b)(3) NaiSecAct 


Approved for Release: 2018/06/04 C03126390 : 
Classification: Secret to conser 


Part IVs ERP 


Opera tional, Hackground 


Throughout the war, SOE had instructed its agents on the Continent in a © : 
* technique believed to be sufficient to cause satisfactory train wrecks. In am 
$his_ mothod (b)(3) NatSechct 


[wore assembled and carried by the agent to a track location. K6taai= 

ment of this prepared seteup to the rail required only a few seconds and. 
was generally done just prior to the arrival of a train, As the operational 
Yeports began to flow back fron the field, doubt arose in the minds of the - 
British on the effectiveness of this procedure ard a careful analysis of 
nearly 100 attempted raids indicated that the percentage of derailment —~ 
obtaized was somexhers below 50. Sinoe derailment operations were expected 
to precede and accompany D-Day, a solution to the probles became urgent, and 
& Fequest was received from England that the larger facilities of this 4 
country be made available for experimentation. 


General Statement of the Problen 


Upon receipt, the problem was dubbed BURP (British Urgent Railway Probles) 
and was thenceforth known in more gentile cdiroles as BRP, As dnally 
outlined, it requested the determim tion of the length of single rail which 
would have to be removed to assure derailment of the locomotive. Seconily, 
3% wos required that the amount of explosive charge and the position of it 
to bring about this rail removal should be determined, 


Historical Background 


_jand from the files of that agemy gathered 
data on deraiiments which had eccurred over a period of many years in this - 
country, His conclusion was that the slightest break in « rail would cause 
dorazinent in a high mmber of cases. With expert opinion from American 
Tailresders and facts acquired from the ICC, doubt was expressed on the 
rolinbility of thé British data. Noevortholess, it was decided that some 

should be conducted, This was at the urgencse cf both OSS and 
SOB, who placed the highest priority won the work. 


In damary 1944, Mr, D. Pe weDorgall at the Bruseton mertarriger of Division 
8 performed preliminary experinents to determine the amount of PE necessary 
te break © 9-pound rail, His conclusion that was sufficient (b)(3) NatSecAct 
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not allow @ margin of safety but gave a clue to the amounts which should 
be used in the forthcaming experiments and indicated that the Britdali 
pound charges were of tho correct order of magnitude, 


In February, a detailed analysis of field reports wes recoived from England 
together with the definition of derailment: "complete derailment of the 
Jocezotive and three or four of the leading cars." At the fifth Camp 
Claiborne trial in March 1944 the first attempt was made to solve the orie 
ginal British problem. A selection of straight track was made to provide 


the most unfavorable case end hopefully to give « solution which would be 


useful anythore. 
(by(3)# = 


(b)(3): 
NatSecAct 


ae NatSecAct 


ey OSS field photographic crews prepared a film of these experinents which . 


was rushed to England, and the British canent urged further work along 
the lines  eamene ds ip aged with the inclusion of experiments in bending, 
ee breaking the rail, The result was a second trial at Camp 
La April, It was at once determined that the incred- 

piecpap pede could be removed from a single rail without 
doradinent, @ amount of explosive required to renove this =e 
af radi was greater ttan @ man could carry conveniently, the original 

QO -Ptoblem appeared insoluble, 


(by(3) ; 
NatSecAct 


(0)(3) 
NatSecAct 


When a 
toocotive running ab 25 miles an hour hit this break in the track, i¢ 
dnpaled Stcolf on the recoiving rail and presented a most satisfactory 
ralyogo problem for tho 718th Railway Operating Battalion, 1+ is inter~ 
esting to note that this usthed of attack is not much different fras thas 
used by Iawronce of Arabia in the last war. 

Wy decid thal Gab Wan ious vassak Gad She Subiacutesa eas cacie 4a 

England at once, in tine for use on D-Day, tach ge onqpetpeapeesoe liar 
sone xonths with attempts to bend rails at the tine when they were broken, 
with tho hope of creating an open switch which would be even mre 
%o cause deraiinent. This work came to naught, bub it did serve to point 


He 


ro) 
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up an aspect of BRP which had been overlooked in this country. This wos 

the effect of variation in type of roadbed ballast and in rail weight. 

Therefore, advantage was taken of the TVA experiments (SACa{9) to settle 

this point. Specially laid ballast and a variety of rail weights wore the 
- subject of SRP attack, The result was a modification of the technique 
Tecomended in Kay and distributed in OSS pamphlets in Jure ani duly, The 
*-" new technique differed by an increase to 3 charges and was apparently 

sufficient to take care of any track situation 


‘ . Blaberate instructioml films were prepared on ali the BRP work and copies 
were supplied by OSS Field Photographic to SCE under high priority. Reports 
wore later received from the British and 05S from time’to time which indi~ 
cated that the BRP technique achieved excellent results, It was not exten 
sively wed on DeDay because of the time lag in instruction of French agents, 
It was, however, most extensively used in Yugoslavia and Italy by OSS crews, . 
and later in the Far East. On Ootober 20, 1944, OSS and SOF indicated that . 
they felt the problem had been satisfactorily solved and it was terminated, . 


Technical Information 


the attached cony of the OSS booklet of July 1944 gives the original solu | 
io 
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Contracts None. — 


Final Report: MRL Report lo, 251 of October 16, Ikke =.” 


Approved for Release: 2018/06/04 C03126390 


€03126390 Approved for Release: 2018/06/04 C03126390 


ae 


(b)(3) NatSecAci 


Approved for Release: 2018/06/04 C03126390 


Approved for Release: 2018/06/04 C03126390. 


C03126390 —, 
(b)(3) NatSecAct 


‘Approved for Release: 2018/06/04 C03126390-——————————— 


C03126390 Approved for Release: 2018/06/04 C03126390 - 


(b)(3) NatSecAc 


aren yes tor 


F 
: 
4 
5 


& 
S 
§ 


4 


Approved for Release: 2018/06/04 C03126390 


C03126390 


Lg 


(b)(3) CIAAct 
(b)(6) 


| 
{ 
} 
i 


d for Release: 2018/06/04 C03126390 : . 
ape Classification: Confidential. 


Part Vi Odometer and Speedometer : 


i 


Historical Sackgrount - 4 ie oes 


Odometer 


area device first conceived by| 
of MRL, and based on the Veeder Roét Counter, extensively 
us istry, At the Division mecting of April 6, 1944, it was decided 
that a preliminary mechanical model should be constructed for Service 
appraisal, This was done in June and shown, after a successful. demonstrae 
tion on the Lackawanna Railroad, It was criticised by the user groups as” 
being too large, and the suggestion was made that electrical ignition could 
be employed, thus materially reducing the complexity ani size, In August 
at TVA the new design was denorstrated with successful results and Placed 
in very limited OSS procurement, : ; 


Technical Information - 


"The Odometer 4s a device which initdates an explosion on a railroad car; * 
~ after-dt has tr, 


nacing point, (b)(3) NatSecAct 
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a : % : (b)(3) CIAAct £ ” 

: es _ (b)(3) NatSecAct 

(b)(6 fs 

(ox) Claret lees pros TuveRtigatorsy lay 5, 1913, to 2 


Final Keports MRL Report lo. 194 of September 23, 19h4. . i 


atent Revers Tavention report forwarded to Captady ~_ Jon (b)(3) ClAAct - 


(by(6) 


Speedometer 
Historical Background 
On December 4, 1944, OSS requested the develoouent ieee G tee 
fusa. It was’ pronobed ~ ibe deve: = on on 
(b)(3) NatSecAct: 
4 £ 


40: : Lees Problem was solved within threo sons oy ar tation of tandard 
release mechanisn A2 type 6, Trisis of this istiee on Wavdiskemse mn 
toad in Apr42 1945 indicated it to be entirely satisfactory, and a vary || 
onal produstion was undertaken by 035. oe 


_ 0 ' echnical Information 


(b)(3) NatSecAct}, . 


a b)(3) CIAAcH! 
Contract: oblsr955 wath) ae inet i i 


Final Ee os Mth Reporte Woo 164 dated Decmmber 5, 1944, and lies 199 
7 ° ° aa : ' ; aia 


Patent Reports Mo inventions were made, 
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’ Part Viz Sympathetic Fuse or Concussion Detonator 
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Operational Background 


The British wore carrying out extensive operations with Limpots in the 
harbors of occupied Europe and as a result felt the need of a simple device 
which would utilize the explosion of one Limpet charge to actuate a mmber 
of others located either on the same ship or on adjacent ships. In their. 
operations they found that the value of using more than one Linpst increased 
exponsntialiy. This lead them to the extreme procedure of connecting Linpets < 
with long strands of primacord, an operation which was clumsy and dangerovs—_- 
to perform ami which considerably prolonged the time required for. an operator : 
to make his attack, The demand exiated for a simple fuse cgpable of initia- j 
wave set up by the explosion (b3) 
while at the came tino being resistant to some and safe - “NatSecAct 


| 


Az will be clear below, both the Any ant the Kavy had need of ‘a siuilar 


fuse, although for entirely different operations; nanely, beach denolitions 
and attack on underwater obstacles. “ Hs 


to handle. 


Gorsral Statement of the Problen 


(b)(3) Nails: cAct 


Historical Baokgr: ound : ; ; oe : (b)(3) CIAAct 


& vory involved contractual situation arose. [_——S——S—=*) who apsumed the «. 
the Division, proposed a contract with the - 


(b)(3) NatSecAct This was originally to include work on s 
land other relays, Under the tern pico eae 
ympathetio Fuse, and work on this was begun by the (By(3) Ne NatSecAct fe 
@ in Fe 1943, following closely after the start of their study on : 
(b)(3) NatSecActths which eventually became the Mole. On the recomnenisq ;.- 


ay 
tion of the Director's Subcomittes, Section 17.2 requested and MIRC approved, . 
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2) "gn damary 15, 1943 a Pelee contrast with the (b)(3) NatSecAct - 
‘ es inance id Lense > . 
\ , b)(3) - 
(b)(3) NatSecAct Unfortumtely, the ;declined this co ol Cae 
(b)(3) CIAAct No. 2175) aaa naming of @ new contractor, which d44(b)(3) NatSecAct 
(b)(6) in a leticr on Maroh & designating the el b)(3) NatSecAct 
(b)(3) NatSecAct @ following August. at the request of the (b)(3) ecAc 
| 


| the starting date of thel 


ary 


(b)(3) FE 

ch covered expenses NatSecAct 
‘ivan the beginnirg and which was in effect to the end of the prime contrac, /3) NatSecAct 
(b)(3) CIAAct This dual ond complicated relationship existed throughout the life of the (>)(3)! oa 

(b) (6) ' problen, and certainly is not to be recommended for repetition. (b)(3) 


-— —CCIAACt 
b)(3) CIAAct vert to the technical history fe eee : rs 
Ae during February, inforned the (b)(3(b)(6)SecAct 
groups of existing British work, This was based largoly on a bulky fuse’ ; 7 
corstructad on an inertia principle dependent for action upon the upsetting 
(b)(3) NatSecAct of » heavy wedght balanced on a cone pin, This purely mechanical device was: 
extremly erratio in fucntion and yave a maximm cpon range of only 70 feet. . 
The principle on which 4t was based was almost immediately discarded, and i 
the NORCO workers turned first to a design based on thinewalled glass chonbers. 
This Lins of attack originated fram the observation of one of the group that 
Christmas tree bulbs ani other thin glass objects were readily crushed by 


(b)(3) NatSecAct - 


an explosive wave in water. During February and March various modifications 
QO of this type were tried, ani the interest af the Engineer Board was aroused. 
rai : (b)(3) NatSecAct 
"s instigation, clearance wa in 

(b){3) NatSecact percenrcieevan (uate (b)(3) 
(b)(3) CIAAct o_canen Ath _the_axeann_see | CIAAct 
oy — shee eee (08) 
qi vioion 8 Using the facilities there and the good advice of that emert « 

group, tests proceeded through the spring ard resulted in the perfcotion | 7 


(b)(3) NatSecAct of two models ‘hich received serious consideration in the underwater demo= «|. 
{ : iition studies of the Engiteer Board at Fort Pierce, Floride. - a 


| 
Both modifications exposed a thin glass window to the explosive waves In} 
the first type shattering of the window d4umsdiately Yroleased the firing | 
mechanien which was supported by it (HEP Model No. 1). In the other uodel, 
(HEP Model No. 3) shattering of the window exposed ¢o the action of the tig Mes 
soa water a tablet of roadily dissolved salt, which having dissolved pore: ' 
mitted the firing of th F tenet 
vv E 
pd 7 


the Enginser Board that i 
anitdated produstion of : Uitte by tha (b)(3) NatSecAct ee 
_ . ! t sp 


However, long before this production was camplieted, the fuse design undexe \ 
wont-a radical changes this came about when in June ani July « further at 
~.  sories of tests showed that the frangible glass window could be replaced i! 
. with « metal diaphragm of the biemetallic type camonily used in thermostats. 
, Such a diaphraga in the cocked position required a force of 9 pounis to ai 
O step it into the opposite position, where it released 45 pounds, This 


CIAAct 


~122- 


Approved for Release: 201 8/06/04 C0312639. 


ot Tego 20 Approved for Release: 2018/06/04 C03126390 


; energy was more than sufficient to scoomplish the firing of a pcroussion — ‘i 
cap and since metal had many properties superior to glass, entirely new 
fuzes ware designed on this principle. : 


Several rather clunsy models were produced by September, and it was not - : 
19043 that a model satisfactory in all respects wag evolved. 1!:" [: 

(b)(3) NatSecAct 
«tlk 


This model, HEP to. 6, met with acceptance by both the Engineers and 50B, i) 
and at the same time became of interest to the DOLO Committee (Dr, H. Ee: j 
Bragg) and the Navy Demolitions Unit (Lt. L. F. Porter), Because of the = ~- 
priority which the latter two groups had on MDRC Divisions, the contractor 
put aside the original SOK problem and proceeded to adapt the HEP No, 6 
mode, to the requirements of the Army and Nawy. This remitad in December ' F- 
in an order from the Engineer Board to the| |for 220(b)(3) NatSecAct 
These were the so-called hish-pressure type model, Nos a wat 
*(b)(3) NatSecAct 


, This order reached a complete impasse, since SOB was depenient on OSS for ¢ : 
proovrenent and OSS was reluctant to place the order or to determine their — 
own requirements until the fuze had been exhaustively tested by IRL. 


g +: 


NatSecAct 
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numbers 


(b)(3). 


: ad, pt with the salt blocks uhich © . 
were used fcr arming the fuses. In Jamuary 1945 MAL explored this = 
/ : 4 : 
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difficulty and in Report No. 189 of March 27 showed the great sensitivencss 
which this type of arming device has to water temperature and current velo~ 
city. Work contimed there on low priority on ways to combat this, and 

Report No. 269 of August 10, 1945, gives their rather negative conclusions. 


Division 19 was never informed in detail of the Axny or Navy use of the 

Ko. 66 type fuze, althouh it was learned that the Encineers ordered 250,000 
and that the Navy had comparably large requizements, Both Services Techrise 
tenad the Sympathetio Fuxe the Concupsion Detomtor T-l, and at last accounts 
were still using the device, 


One othar aspect requires attention, This was the application of the fuze 
to operation above water. It was hoped by SOE and OSS that air activation 
over a reasonable distance could be attained, since this would allow e@conony 


of timo in prepar denolition attacks. No precise field Tequirenent was ee 3 
ever stated. at 1GL received this problen in October 1944 Ay 
thetic Fuze can he wad 4n thie wor if the | 


and trated that th . & 
Genarstraved thet the Evang (b)(3) NatSecAct 


that it was used as well in SOE and 058 operations, 


While the unterwater Syupathetio Fuse did not mect the idea? sequirenexte 
Lirst defined by the British, it was, nevertheless, a most acceptable 
device and one which found large use in the Ary ani Mavy. It is, known 


Technical Information 
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: ; ote omien927 with —(b)(3) CiAAde 
eis b)(3) NatSecAct 
(b)(3) CIAAct Official dmestigatery Uotober I, 1942, to February 2, at SEP atSecAc 
(b)(6) with th ‘act, & subcontract 


(b)(3) NatSecAct fa A i 


: Final Reports Division 19 Serdal So. 23 was subaitted to 4" wn 
0 on Samy 1945. (Of, Engineer Hoard Report 93395 of sear 4 


i Patent Reports Ox March 8 1945, final clearance 
oo Thoso isoluied the Concussion 1 

i : tt) noussion ne 
lytie #0, ani the lols, ; a 
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Part Vis Electrolytic Arming Diso 
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General Statement of tie Problem id eles 
in the use of the Concussion Yetonator and many other underwater devices | 
it is vital for the protection of the user that delayed armirg take place -:! 
in a reliable mamer, The convertional method of obtaining this is to use!* 
salt blocks, which are known to be extremely sensitive to hunidity, to jf 
exposure, ani, once immersed, to texperature differences and water turbue vf 


dence. 


in the SOE Sympathetic Fuze problem, conditions were not expected to be « 

‘severe, since attack on vessels was made in harbors, Nevertheless, cur= 
rents of sevcral knots could be expected. Tn the Army and Navy use nore . 
serdous conditions were encountered, for operations were carried out i? 
against obstacles close to shore whore surf and currents were exceptionaliy. 
bad. Their interest in an improved arming device was thorefore apparents i}; 


(b)(3) NatSecAct —_EAsterical. Background o 
; te |nad had considerable experience with the 
ter type of sea coll (Division 6, NDKC), and it seemed likely that 
the: @ an Electrolytic Arming Vise based on this principle. . 
(b)(3) CIAAct > mms omer their work began in September 1943, - 
(b)(6) One hunired prototypes were supplied to the Engineers for test at'Fors oat 
Pieroe in March 1944, and so Successfully did: they function (of. Report 


No, G11 on "Passage of Beach and Underwater Obstacles") that the Board 
set about the procurement of some 25,000. ‘ , 


This was not unattemmied with adiffioulty, and in Jamary 1945 the Engineer vr 
pstiarha appealed for assistance, An arrangement was sanctioned by the Chair. | 


(b\3) NatSecAct contract O:Merel06) was used to reimburse |:;° ff 


Although the Electrolytic Arming Disc would have solved the difficaltios 
Of SOL, tine did not pomait their edoption.of it. sagt ow 


Technical Information 
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(b)(3) CIAAct—{: 


2 OFMsr=927 wit (b)(3) NatSecAct 
official investigator; Uctober I, 1942, to February 28, i bye) ih 
eS ee ee Oe 
Final Reports Division 19 & wep erence : 
(b)(3) CIAAct ints On, " submitted p See be Seeaeeen  miaoerear eee 


on January 2, eae 


Patent Report: On = 8, 1945, final clearame : ated cae 
Tog — 43 listed inventions was forwarded by ee 
coptadn These ror the Concussion Detonator, the Blectrolytic ... 


(b)(3) CIAAct. - ot 
(b)(6) : 


t 
| 
| 
i 
, 


‘ 
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SAC#11 TIRE 


Operational Background 


It was known to the membership of Section HeJ=C that work done in Seotion 
B-9=B had resulted in the discovery of a wator soluble wire having proper= 
ties of electrical comuetivity ani workability suitable for relay appliica= 
tion to a mumber of devices, It was suggested that this wire might be 
useful in connection with the initiation of Uimpets, for its rate of solu- 
{ tion in sea wator had been determined ani found to be quite insensitive to 

temperature change, | SAU-11 is therefore a problan on time delay initiation 
using this special alloy. A certain overlap with SAC@17 was inevitable and 
resulted beacause of the Inte date at hich the whole problem of time delays 

: ~ was submitted to NMURC. For a discussion of the neods of tine delay devices, 
the reader is referred to SAC=-17, ‘. 


General Statement of the Problen 


it was originally desired to devolop a tine delay for use in underwater 
devices which would be stable to the humidity of the atmosphere but would 
Teadily dissolve when exposed to sca water. Naturally the greatest rapro~ 
ductbility and the minimm temperature wriance wore sought for, 


in the course of time it became apparent that the original purpose would 
rot be fulfiiied ani the Wire was then considered as tha basis of a mmber 
~ of different time delay: systems which will be found desoribed bellows 


Historical Background i 


Section 3-9-3 existed to handles a special and very secret Navy problems 

Ora aspect of this problem, sthmitted by the Navy, involved tho development 
- of a wire having the electrical and tensile properties of copper but dise 

integrating in sea water. Such a wire used in @ secret machine would 

result on immersion in the complete destrustion of the wiring system of 

that devise amt prevent enomy salvege from securing a machine from which 
the elaborate mechanien could be reconstructed. : 


(b)(3) CIAAct 
(b)(3) NatSecAct 
(bN(6)| _ a ae 


ik ee + (b)(3) NatSecAct | 
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(b)(3) NatSecAct Experiments conducted in June by thel Sd adoated thet such 


wiro was indeed very promising and that in 20egauge would dissolve in cea 
water at room temperature in from 2 to 5 hours, while retaining 3 percent 

of the conductivity of copper. One drawback appeared in the difficulty of 

i soldering and handling the somewhat brattle wire, and on dune 18, 1942, 44 
~ was decided by the Navy that this drawback was so serious that they could; < - 
not accept the wire as a solution to the problem, while at the same tine i m 
admitting that the chances of finding a better solution wore very slin. 


: ~~ 
(b)(3) NatSecAct 


(b)(3) CIAAct 
(b)(3) NatSecAct 
(b)(6) 


und hal Yepor’ oF October 1942 Indicated that it was possible to get a! ° 
variety of times by changing the nature of the contaminating elements in 
alley, that these various alloys had suitable mechanical properties and . 
could be adequately protected against atmospheric corrosion, 


a¥ 


At this point, although Section BejeB contimed in axiatence untdl the fol! he 
Jowing January, the work on the alloy and applications of 46 vas transferred -. 
to the newly formed Director's Subcommittee, ani problem SAC#L1 ms sub ai 
mitted. It scemed to the yroup that it was 4mportant te round out the Ppioe') + 
ture of the proportics to be expested of the ‘ew alloy and its behavior in 
& mamer which would be vsefal in devising a delay for Linpet operation. ° 


(b)(3) NatSecAct 


& dissolving mexber, otce. In all, a series of seven xeports ware 
oS) by the company in the period up to May 1943. foes 
| . : : 
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f (b)(3) 
ee 
Having established the basic behavior of the alloy, group. fF 

assumed the obligation of attempting to apply it to the specific problem H 
of OSS, This was presented to them on November 2, 1942, andi by Jamary of iH 
_ 1943 a very compact mechanicul firing devies had been designed utilizing ny 
the wire in shear ag a supsorting member for a striker, At the end of that Hi 

\ 


month the first models were shown to the OSS liaison officer, Captain San 2 on 
Ivey, and the suggestion was made that perhaps a design could be developed oe 
so that the wire might be the basis for a mew time Penodl to compete with ti 
the standard Pencil then in production by OSS and the British and which at 1B 
that time was encountering production difficultye tal 


2 | that the Director's Subcommitte gotdat: 
(b)(3) NatSecAct It was durin: this period that the Director's e was ns ing 


_ With the fb contract to handle the whole subject =i" 

of tine delay mechanisns (SAG-I7) ami ao a prelininary to their work thay hy Bs 

b)(3) NatSecAct | were inform previous investigations, Incl ee 
me ime oS the Ss uo, Srarentel aiuaw xt (b)(3) NatSecact 


that they expressed a willingness to undertake a complete investi- 

‘gation or the poesibilities of developing a substitute Pencii, A coopera= fe 

tive progran an initiated in March and the burden of the work was thereupon ay 
(b)(3) NatSecAct shifted to the ont de 

buting sample sheets and wires of different alloy castings. By tine 

.. 4% had beon decided that the original purpose proposed in connection with 

Limpotry would 7 be better met by the AC Delay, and accordingly work on 

that aspeot coased entirely. 


i 0 In early Uny the Bat problen, already discussed under SAC-6, came to 

(b)(3) NatSecAct the fore, and requested to develop a l7enour delay 
of the smallest poss: ms and lightness. On duly 1, this project 
was discontimed, since supposedly a firm decision had been yeached that 
the Bat problem was not feasible for other than technical. reasons. thie 
the design proposed for the Bat problem had progressed somenhot and had not 
reached a final conclusion, 1t was not felt that the work had been in vain, 
for several other designs of time delays had been stimulated and prototype 
models constructed and tested. Some details of these will be found in the 
technical discussion. 


In most of these designs it was decided to rely on electrical initiation 
of high explosive rather than the mora converbional mechanical type, arm 


the release to the company of specifications and samples of the N=24 cap iE 
a NatSecAct produced by the! under Seotion T was secured, (b)(3) CIAAct 
(b)(3) CIAAct hs oe ae 
(b)(3) NatSecAct gat problem and to lay down specifically the requirenente for the delay an 
(b)(6) which was to be used with the anali incendiary unit to be ‘E | 
Bats, ‘In view of the previous work which had been dons by (b)(3) CIAAct 
the construction of an entirely suitable delay meeting the new(h)(6) F 
(b)(3) CIAAct : Tequirenents was not a dong process. — ! i E | 


(18) ey . . a 7 an 
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While work on various designs contimed for a short tame, the Sens 
grace had been delivered and eventually 4% became olear that the ra 


was closed on duly 6, 1944. 
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mith th (b)(3) CIAAct 
official ators; this contract was handled (b)(3) NatSecAct 
entirely under Section Bei ard later Division 11 and isa not properly (EN) ” 

a part of the History of Division 19. It is considered in the history 


of Section B=J-3, which is a separate document. (b)(3) CIAAct 

orutesea76 wtn| (b)(3) NatSecA 
offioial investigators YaronI7, 1943, to Wily I5, I9k5. (b)(6)! EE 

ae donated ite s ani worked ‘, 
on the problem from Way 1942 to July en offiosal “K 
investigator, ree (b)(3) CIAAct 
~ 4 - (b)6} 

Final 1 OFUsrel4s Division B Serial Nos 409 dated October 27; ee 
Soy biisin 99 serial ie 3 dated duly 25, et of uhieh Parte § 


and 4 are concerned with this subject eres 


nt Report: lo inventions were made, - 
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SAC@23 PENETROMETER 


Operational Background 


(b)(3) CIAAct Reference is invited to LACel and SACel4. 
)(6) 


(b)(6 had suggested that hunting mii” B 
; Le wserul to Commando Forcas, amine experience  ipaermmairesy 7 {b)(3) CIAAct 
his faniliarity with thoes weapons was therefore tapped. "The qualifica~ + (b)(6) B 
* tons thich would recommend the hunting bow for the intended use would be th 
that it is almost completely silent and that the hunting arrow properly Th 
designed and corstructed is highly lethal bocause of its great penstration, |; © 
It 4s literally a flying dagger with a dovble vagoresharp edge. which strikes! 
with energy many tinea greater than that of a handehsld dagger, The diffi~|| 
culties attending the successful use of the hunting bow, point definitely to; 
some other means of storing and releasing the energy with which to achieve ‘|| 
a) silent propulsion at sufvicient speed of a penetrating missile. 


"These considcraticna led te the establishmend of the premise that whatever {! 
the final development of the weapon, it must be so designed that energy may, 
be kept stored within it for an indeterminate period before its release and | 
subsequent conversion into kinstic energy of the missile. Tt should not be; 
necessary for the user to impart energy to the device at the mont of oH 
Shooting. He should be able to release the enorgy with the pull of a 
trigger. Other conditions laid dow as a basis for the developnont were: i: 
that the weapon should be readily portable and, if otherwise feasible, cape |; 
able of concealment avout the person. , 


org Se 


Preliminary experiments and caloulations suggested that rubber could be « ' 
used if a device of the type contemplated with oonsidorable pronise of 


: success. : 
; | 


General Statement of the Problen 


The specific approach discussed here was based on the use of rubber under | ao 
tension as a propellant of missiles and the requiranents were not stated in |: 
more than general terms to include a maximum lethal accurate range, a minke \ 
- mun of sound, and a minimun of awkwardness, The latter point was expected - 
to be especially important in this problem, since a crossbow type of weapon ; 
was contemplated and it was not likely that euch a weapon would be especially |. 


“1364 
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useful in modern warfare where the users would have to transport it across 
. Yough terrain, presumably at night, and operate it under conditions requir= 
ing greatest seouwrity. . : F 


(b)(3) CIAAct 


(b)(6) 


Historical Background 
7 lt 


{(b)(3) CIAAct 
(b)(6) 


(b)(3) CIAAct 
(b)(6) 

} (b)(3) CIAAct 
| (66) 

(b)(3) CIAAct 
(b)(6) , 
(b)(3) CIAAct 
(b)(6) 


(b)(3) NatSecAct 


wna) NatSecAct 
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general. type had already received preliminsry development 
and the problem as received from lr, Lovell was based upon 
existing nork, j 


Penatrometers 


As soon as tho group in Section B=J=0 had begun to function, Mr. Lovell, 
acting as Technical Aide, discussed the general problems submitted by 
the British with Dr, Karl T. Compton, who at that time was aware of 


"In Decenbor ‘1943 the Comittee requested 


wt therefore was a demonstration of the 
devise to Dr. Chadwell in October 1942, and at 
that time a contract to complete its development was suggested, With : 
the establishment of the Director's Sybcomittes, an existine sontra(b)(3) Nat 


dn Section 3 of Division D with the on i 
‘Yhiohl the technical represontative, became available, Ae 


ard_ a member of the Director's Subcommittee and Teche 
nical Aide of Division D, arranged for this contract to be used in part 
for this purpose, : 


SecAct 


: to develop a rifle 
model and & pistol model but gre ‘owLng m0: 
style model for the present. felt that ho had already sure 
passed the ensrgy of a hunting bow with the pistol type model using high 
nodulus mpbber of high tensile strength and low hysteresis loss, He was 
well bed: with tha silence achieved because of the efficiency of 
energy transfer from the rubber to the ectile. As events later 
developed, under the onract, limited 
his wrk entirely to the pistol type, Little Joo, The 
contract meamhile passed to Division 1? upon! reorganisation of MRC om 
ani in Aumist 1943 to Uivision 19. - aes) (b)(3) NatSecAct , 


| 
Gther typaq including variations of the pistel' model ani mortar design 


became th ate contract which the Division initiated 

wh All the weapong iad in common the use of 

~ gtretched rubber as the propellant. ay ‘ . es 
jot 


? contract was initiated by Division 17 in arch 2943 

and ‘transferred to Division 19 in May upon its establishnent. 7 
the jarest of clarity, the discussion below Wall be taken ‘up by : 

sep: 1 a 


oontracts, ) 


Fae at 
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(b)(3) NatSecAct ”. F 
&@e The Contract. BE 
Since this was concerned with partially developed: (D)(3) ClAAct 
Pistol model, it was more advanced than the other work, and a model _(b)(6) fi 
shown early in 1943 excited sufficient interest from the British . 
iiaison officers so that the Division Tequested in Juna of that year 


50 Little Joe devices to be fabricated together with approximately 
1000 darts. g 


a, 


2 semi=production units of 


DIES “Were I 
reinforced alumimm were constructed. Twenty-seven of these were 
fully assemble our were dispatched to England at 
the request of mine were sent to URL for the use 


ef OSS, twelve were pr e for field evaluation, 
and tro ware retaimd Mo Tne ree work. 

As a result of Dr, Karl T, Compton's tour of the Southwest Pacific 
in Jamary 1944, a request wes received by cable from General MacArthur's 
Headquarters for samples of Little Joa and other models developed by - 
Northwestern, This request originated with General Akin and the Alamo 
Scouts, located at that time on Goodenough Island. This unit of scouts : 
was used extensively throuzh the campaign for the gathering of intellie . © fei! 
gence in advance of amphibious landings. The weapons were thought to . 
be of value to than in shooting game without attracting enemy notice 
ard on occasion for the assassination of sentries, The unita requested 
were provided to Army Ordnance, in March 1944, and were shipped by 


- Colonel R. R. Studler, who had been named liaison officer on the prob~ Wa 
‘lem, Trials in the f ‘ 
» ami upon the return of 


t in acceptance of ths device, 
an extended atay in that area, 


the contract was te: icember 19446 


bef Looatrast, 


To fulfill the OSS interest in rifle models ani to explore the 


"Possibilities with a mortar type capable of throwing a hand grenade 


o a m contract was initiated as mentioned above ° 

in March 1943. A prelininary stuty con» 
f_oraim with the cooperation of the 

Proved a fortunate fore= 


Work unler this contract eventually resulted by the following 
February in the construction of 15 laboratory models, from which 4 were 
finally selected es being more suitable, Those 4 were: Little Joe 
Pedal 1, a pistol types Big Joe 5 and Big’ Joe 6, rifle types, one of 
then capable of flares; and E5, a mortar type. Samples of all ee 
General Mackrthur at that time, and since no as 
+ HT 


of ‘these were ei by 


1 
{ 
\ 
: 
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production had bean contemplated or begun the ecoperation of the 


Engineering and Transition Office was solioited to find a subcon- : 
tractor who could produce thea desired models, : 


fice recomend (b)(3) NatSecAct 
a@ subsidiary of and 


i Ba 
- ef tha Office of Fisld Service who had been, (b)(3) CIAAct 
associated with at Neomerame ren Ste beginning. (b)(6) FE 


agreements were made for the production of 42 units of the four differe 
ext types specified above, During the courses of the work, the E5 unit 
was dropped becaus 5 erfor.anos, but other types were 

by the contractor 


in August 1944 .. [B: 
the auspices 


and were taken -vo-wig PHOILIs IO 


if 
4 
i 


took with him at the same time samples of the Spigot 
and 8 ed guns, ami all were demonstrated at various points 
before a mmber of Service groups. The same fate which met Little Joep 
was experienced here as well, The devices received a variable vecep~ 
tion, which on the whole wag not favorable, and further requests for : 


we 


uction were not forthceming. In view of this, the (b)(3) NatSecAct 
contrast was allowed to expire on Ootaber ly iyi%e ———"{) ES 
Ge | (b)(3) NatSecAct 


“The Se eae ee eaeattion Ott aes, vory soon after 4ts recans '- 
nendation of the ‘a8 a subcontractor for the prow’ 
duotion of Chinese copies of the Northwestern dasign, proposed that 
Prine contract between Division 19 and New Produots be arranged, 
would cover production, engineering, ard a redesign of the rifle 
exemplified by BU=5 and GU=6. The Division felt that: it was a 
to do this in vdow of the poss Production demands which {|| & 
night result from the visit of to the Pacific, - Eat CIAAct 

: it rs, 

Accordingly, a separate contract was begun on March 1, Wid, andi”. ” Be 
this resulted in the development of a rifle model know an vB 
based on all the work done by the (b)(3) NatSecAct 
contracts, but with such design o es as wore Telt necessary to make «= .’: f:. 
the units easily producible. At the request of the Division 4 nodels .' 
of Williem Tell were produced for field appraisal, and in the course of . 
time those roceiyed tha following distribution: in Hovember 1944 one: 
was sent to Initia at the requast of Colonel A. Whiteside of the British: 
General Staffs {n November 1944 one was sent to aberdeen Proving Ground; 
at the request of Arny. Ordnan : 
in Ergland at the request of = and in April 1945 one :' |.” 
was sent td y OSRD liaison officer with the Airborne |: 
Command in ETO. All these requests, except the last, resulted from an: | 
IRL demonstration of all types of silent wespons which was arranged for: . 
the benefit of the Amy Ground Forces on January 21, Whke . es 


As in the other two cases, the Willian Tell failed to arouse an 
active theater demand, and production was never undertaken. ae 


ge 


4 


45 one was sent to ISEB ,:! 


A she Daas por 4 
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in Jammry and February of 1945 the William Tell received very 
vigorous user triale at MiL with the sooperation of OSS and passed 
these trials with an excellent record, It appeared therefore that 
the original request of OSS for a rifle model of this type had boen 
fulfilled satisfactorily by the Will4an Tell and that their request 
and the original british request for the Pistol type had been satise 
fied technically by Little Joe, ‘ 


; va 
. Although frequent items appeared in the. public press indicating 
that cross-bows and other medisvel weapons of the Penstromater type 


SAC~@133 = Bigote’ 


In the fall of 1944, a very interesting proposal was mde by Hr. Be Re 


Binyon of 1QL for a weapon which might fulfi11 the operational vequire= 
tent stated above, He proposed that the principle of the Spigot Mortar 
(SAC=@36) be applied to the .45 caldber Arny pistol, which was a stand~ 
ard weapon, 


Tt appeared likely that a steel arrow might ba fired with accuracy 
and force using a simple accessory and withont flash or noise, This 
suggestion aroused the interest of the Enginecring ard Transition . 
‘Office and early in December 1944, after the New Produots contract 
had completed the construction ef tha four Willian Tells, it vas 


deaided to ask them to construct Bigot models so that the ides might 
be tested, 


Their work during January 1945 served to show that the ides was prao= 
tical and that an effective weapon night result. A demonstration took 
place at LRL on Jamary 30 with OSS, MRL, and OSKD representatives 
present. It appeared that the chief diffioulty lay in tumbling of the 
projectile in flight and attempts to correct this ocoupied the atten= 
tdon of the contractor and the tives, 


. . throughout 
WHS IOLIOWLEg Montiss ' es 


In this effort they ware assisted by personnel fron Division I, Divie 
sion 3, and the Bureau of Standards, 


Lised 
design, of which'300| wore made by the together (6)(3) 


with 25 of the rates spigots. i 
Po. : . 


i 
f 


| 
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At this point in the development, it was dacided advisable to seoure 
the eritician and evaluation of Aray Ground Forces and Ordname, and 

. on July 13 a joint neoting of all the interested parties was called, 
at which time it was decided that the Exgingering and Transition 
Office would contime the development of the device on its own respone 
sibility and that samples would eventually be forthcoming for Amy 
Ground Forse ami Ordnance appraisal. The Division therefore did not 
sucosed in bringing the Bigot to a staze of complete development before 
the termination of its activities. It was learned deter that OSS indes 
pendently denonstrated in a small way with sone suscéss a design in 
‘hich a coliapsable Spigot was an integral part of the projectile, 


i 


Technical Information  £ 
ne ee (b)(3) NatSecAct 


1. The Central Sotentific Little Jos i 


ce Meaponse = _(b)(3) NatSecAct 
. Me. Etta doe Pedal. = yp, 


This unit weighs 3.2 ibs., 4s collapsible, and 4s cocked by a pedal 
action, It is capable of throwing a dart weighing’ 24 ge with « velocity 
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ot ae of 170 ft/sec. over a maximm range of 700 fte, although its 
range is not beyond 240 ft. Its penstration at 6 ft. is 12 B, 
solid horse meat or 1-2/10 in. in fir.- The energy stored in the  < - 
rubber is 160 Ibs, : 


be Big Joe 5 = 3Ja5, 


This rifle type unit weighs 9.4 lbs., is also collapsible, anl © |. 
throns a projectile of the flare type weighing 140 g. with a velocity. 
of 140 ft/sec. over a maximum range of 600 ft. The energy stored in 
the rubber in this case is'550 lbs. The penetration is 8 in, of horse 
meat or 1.5 in. of wood (fir), —_ 


Se Big Joe 6 = Blwb. ; 

This rifle type unit weighs 5.8 Gey is collapsible, throws a dart —-. 
weighing 44 g. at 250 ft/seo. a maximm distanos of 950 fte The esti- ~ 
mated lethal range in 150 yds. and the penetration is the same as BJ=5, 


d. Joe louis, 


t 


vie 
This is a collapsible mortar type weapon capable of throwirg the 
standard rifle grenade at 40 ft/sec. over a maxinun Tange of 600 ft, . 
The pull on the rubber is 1200 lbs. my ; a 
: q 
QO The chief obstacle to the development and use of these weapons lay 4n 
the difficulty of putting the required energy into the rubber easily 
and oiekly and_of releasing this 
pulle ° 


_ (b)(3) 
, ~ NatSecAct 
(b)(3) NatSecAct 


3e 
a Willim Tell, ae 


. This weapon is based on the original experimental depign of Little 
Joe Pedal. i, In its final form 4t consists of a rubber powered erost= 
bow firing a steel tipped dart at approximately 180 ft/sec, It woighs 
343. lbtae has a trigear pn)? of 4 ta & The. ond that 
oS OSe 
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be Bigot. , — yt 
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(b)(3) CIAAct Se. 
(b)(3) NatSecAct L___ J official investigatorss dune Ty 1942, %()(3) CiAAct 
(b)(6) emma en (b)(3) NatSecAct 
official investigators March 1, 1943, to September 1, 1944) | i 
(b)(3) CIAAct ; with thel___ eee 
(b)(6) : . ; : a | (b)(3) CIAAct 
i: Division 19 Serial No. 25, OEMer=577, sent (6) 


29, ene | 
acne | "=" (p\(3) ClAdct 
Oc ee 


report not coupleted uhen this ‘yoluse was 


ana 
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. Weapons of present-day manufacture had not received attention of this kind 
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SACo14 SILENCER 


Operational Backpround 


It will be recalled that problens SAC-1, SAC~13, and SAC@l4 complete a 
trio of problems, of which this is the last member, dealing with silent, 
flashless weapons for close Yange work. It dees not seen necessary to go 
into the operational requirements further ii this case, since they are 
identical with those already stated in the other two problems. : 

t 


General Statement of the Problem ‘ 


The most obvious approach to the problem of short Tange, silent assassing-= 
tion lies in the use of existing fire arms which have been suitably altored 
to meet the special case, The pplication of Silencars to pistols is of 
course not now, and the so-called “Maxim Silencor® developed many years 
before the present war is just ona example of a mmber of atteapts at solu- 
tion. It happens to have been widely publicised by writers of the type of 
E. Philidps Opperhoim, ~ . : ; 


While this past knowledze was know and available, the feeling existed ‘that 
the ultimate had not bean reached, ani it was certainly clear that standard 


in“merica, ISHB in England had for some tine been working on tho problem xs 
and, as a matter of fact, had wery good solutions for British ny, 

notably the .22 Pistol ahd the StonGun. ‘Tey hed elas a est(b)(3) NatSecAct 
lished @ rather large machine shop for the purpose of carrying out research ae 

ard small scale production of a mmber of other silent weapons. From this 


group a notable silent gun wes forthoanizg, namely the Velrod, mention of 
which will be made below, 


in spite of this large progran underway in England, OSS felt it desirable 
that an independent study ‘be undertaken on silencing a mmber of guna availe 
able in this country, and the request was made that NIRC investigate various 
calibers of single<shot and semieautamatio fire ars with the object of . 
eliminating both sound and flash. It was hoped that sound reduction would 


uncertain to on observer, 
Historical Background 


i 
| i 
r 
Wisse 7 3 : aed i 
nt and control. ani might be expect" 
aap the Bagels fede. £82 ree Fras eo! mig! sotod a(D)(3) NatSecAct 
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“2 centric and work began in the| in Jaruarg(>)(3) NatSecAct 


1943 as the result of a contrast Proposal sUniitted by Vivision 17 at the ; 
request of the Director's Subcommittes, In the following May this contrast 
was transferred to Division 19, where it remained until ites termination, 


Mr. S.P. Lovell of OSS arranged a conference betwacn the contractorta 
representatives and Colonel #. R. Studler, an expert in amall arns in Amy 

« Colonel Studler was most helpful in bringing to the contractor 
aiienced weapons in his possession ani a considerable number of pertinent 
pudlications and reports. A fairly close liaison existed throughout ‘the 
life of the problem between Division 19, its contractor, OSS, and Colonel 
Studler's office, 7 . 


This repulted on duly 7, 1943, in a test comiucted under the Colonel's 


of silenced weapons including the fo’ 2 30 caliber carbine, 45 
caliber N~3 Submachine Gun, .45 caliber single-shot pistol, .22 caliber 
automatic pistol, and British ,22 automatic pistel known as the Welsilencer, 
It was the conclusion of the Ordnarce Department in a report of 28 duly 
1943 (Project 4972) that silencers yore "unsuitable for ordinary military 
use" ‘because of their bulkimss ani because they did not in the opinion of 
tha officers present succeed in altering the sound s0 that identification ° 
of it as to nature and location was impossible, . 


On July 8, 1943, these same weapons were dsnonstrated more completely at 
URL ard sound measurements were taken which indicated that on the, av 

it was possible to cut the sound level by about 35 deb. (30 parcent), 
These preliminary trials ere folloned in September by a further trial in 
which the Silenced .22 was demonstrated to arouse little suspicion nhen 
fired repeatedly at a distance of 50 yards from a large group of people, 


it was generally concluded that a silenced gun of this type would be effeoe  ~ 
tive for use 4n USS and SOi, operations. While admittedly it would not 
satisfy tho regular Army, part of the value to OSS would Ide in the fact 
that only one or two shots were expected to ba fired, and at thet tine it 
was not felt necegsary to silence effectively a ceni-~automatic gun, ' 2s 
At the end of September large-scale trials were conducted at kL in which 
ths whole arsenal of weapons was shown to Tepresentatives of the British: 
Arny, the Haring Corps, Army Ordnanoa, the Bureau of Ordnance, OSS, ani. 
NORC, A full comparison was made with the Brdtish weapons which had been 
Corps 


tins the contracter agted as consultant to the ' (b)(3) NatSecAct 
who had been|selected by os8| as macufer Se OBS 


of 


| 
| 
\ 
\ 
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These orders in the course of time came to several thousand units, and 
the .22 pistol found its place among the standard OSS devices and was 
vary wall received by the fiold, 


During the latter part of this period, the contractor had turned his atiane 
tion more completely to attempts to silence the Ua3 automatic, of which - wey 
Colonel Studier was the origimtor and which was a standard aray store. A.|. 
full report of this subject appeared on November 15, 1943, and by the fol=''! 
lowing February six samples had boen delivered to OSS and one to Colonel if 
Studler, The latter was tested at Aberdeen in March and measured up well it 
against the competitive samples provided by direct Ordnance contracts with / 


ther companie ; alo B 
: noe (b)(3) NatSecAct, 


: ns: OSS entered into a further contract with thd] il 
Kere 


| 
{ 
* OSS in January 1945 to the Marine Corps. By that tine, however, the bar- i 
1 
+ 


or tho silencing of 1000 of these submachine guns, and ao well || 

@ weapons received in tha field that further requirenants for 4000. ||! 

more resulted. At that time, however, it was rot olear whether Amy Orde ||: 
rance would release to the contractor the necessary barrels for sllenoirg, ify fe 
and accordingly OSS requested that NURC determine whether the MLL Thompson. | “Ok 
Sutmachine Gun could also be silenced to a comparable degree, it was | BE 
thought that there would be no difficulty in procurement of this particular: | a 
gun, and it was known that it was of interest to the Marine Corps. : The com 
tractor wa: successful in accomplishing this new task, and @ satisfactory | 
demonstration of the Bilenced MIA1 took place at MRL on December 2p Whbe 
Compiste drawings of the unit were purchased by MRL and were passed on by - 


rels required for the H3 production had been Feleased, ard the silanced 
M1Al was therefore rot produced, - . : 


the «30 caliber Oarbine, since a desire for such a weapon had been expressed: | | 
in a sable from General Mackrthur to Colonel Studler and also because the '1/' 
Carbine was @ standard weapon of wide distribution, From theoretical rea~ {|| 
Sons that will be stated below it was clear that the carbine could. not be ? 
silenced effectively so long as its muzzle velocity remained above 1000 fest!!-: 
per second, In general, the Services were not willing to lowor it to this’ {| 
value, and accordingly all that could be claimed as a remit of this wrk |; 
was given in a report on June 9, 1944, on "Flash Keduction on Carbinos." 


The flash reducers described in this Yeport were requested for trial by 
Arny Ground Forces, and samples were dispatched to Fort Beming on duly 19, 
1944, “here samples of the M3 and .22 had previously been sent. The gen= i 
oral xeaction from these trials by the Infantry Board was, that the 22 ag Hy 
was inadequate as a military weapon in striking power and that the effectives ik 
ness of the Silencer on the M3 ani the flash reducer of the Carbine were not poe 
sufficient to overcome the deficionodes of added weight, clumsiness, eto, i 

4 veport by the Infantry Board (No. 1731). submitted on 5 December 1944 

Diustrates the Point of view taken by Army Ground Forces on wespons of - 

this type, ct ae 


ve 
Throughout the last part of the contract, attempts were made to silence \ : 
i 
{ 


1 
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- solution to all three of these problens. Being a completely new gun, the 
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otained 
ian the field indicated a greater interest in a silenced .45 
oF .38 caliver weapon, the feoling being expressed that the .22 was too 
light for effective use. This latter point was in dispute for the .22 haa 
excellent penetrative power at close range and is considered lothal in the 
hands of a good marksman, It was felt that the field interest: in the 045 
could be most satisfactorily solved by Bigot, alrcady desoribed in SiCe13, 


(by 


Throughout the two and one-half years of activity in this problem, the : 
Division and 0S made every attempt to bring its products to the attention ~ at 
of all interested parties in the regular Services. Had OSS not gone into H 
fairly large production on the .22 and the 3, the othez Services would ; 
have suffered, in the opinion of the writer. Since their special group 
requirements for weapons of this type uever seemed sufficient in importance 
or mumber to bring about standard Army or Navy procurement. Many emall ‘ 
requests of special missions for umsual weapons of this type could best be 
filled by an agency such as OSS, and in this particular problem their funo» 
tdoning along such lines is illustrative of the value of the more unorthro= 
dox and liberal minded attitude which CSS could afford to and did show. It 
is safe to say also that the independent work which was undertaken in this 
country was in no sense a waste, in spite of tho rather extensive develope 
ments which the British had made in the field. In addition to providing 
experimental modeis and proving the feasibility of silencing a mnber of 
Standard American gums, the contrastor also in his final report presented 
an excellent summary of the theory behind silencing, a study which had 

been needed by the Sorvices. ae 


Technical Infomation ‘ 


Tt appeared at once that there are tires primary sound sourees in a weapon 
of this types the mechanisn itself, ballistic noise of the bullet travel= 
ing through air, and the muzzle blast caused by the release of gases after 
tna oullet leaves the gun, The British Welrod is probably the closest 


mechanism is dosigned andi built to be as silent in its operation as possible; 
the velocity of the bullet has been dropped below that of sound, thereby 
etiectively cutting the ballistic noises ani the barrel of the gun has beon 
provided with a suitable silenser to seal in and prevent the sudden release 

‘ 1 


| 
| 
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of hot gas which produces the muzzle blast. Unfortunately the Welrod 
requires two hands for offective operation and ip a single=eshot weapon un . 
suitavle for quick reloading and firings t 


The work done in Amarica concerned itself only with the last of the three 
sources of sound, nanely tne muzzle blast. It was not felt advisable to 
design @ new weapon such as the Welrod with silent mechanical operation, 
ara it was recognized that it is probably impossible to control effectively 
the ballistic noise of a projectile traveling with a speed greater than 
taat of sound. 


rs, 
fast 


(by(3) NatSecAct 


Tn addition, 4¢ was demonstrated that df a silencer is accurately made and 
Properly aligned with the muszle of the gun, no adverse effect on accuracy 
or dispersion results. On both the .22 and the 3 there is sufficient 

‘ barrel length to secure a major reduction in noise by a 
barrel, and to complete the reduction by screen diso silencer built on 
the muzzle, . | : s i 


{ 5 Sm, “i 
| 

H 
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. for silencers for the 3, the «22, ami the M1Al. The same principles led: ; 
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Since it was recognized that the ballistic noise dus to the outlet camot ; : 
be controlled if the culiet is traveling at a speed greater than that of : ed 
sound, it was fourd most feasible to operate with weapons whose muzzle | 
velocity approached 950 ft/sec. but did not creatly excead that value. This 
necessaraly results in the reduction of bullet speed in @ muber of cases - 
and therefore in the energy which puch @ bullet can deliver on striking a: 
target. This inter-relationship between velocity, ballistic noise, and pense ‘. 
tration, was the subject of some study. Attempts were made to use a special 
munition which would compensate for the energy lost by having greater mes, 
and these resulted in complete success from tas theoretical point of view. 
Unfortunately, the special heavy ammunition was not desired by the users | 
becawe of supply difficulties in the field, Also, it was found that pro-' 
jeotiies of this type yawed badly. 


e bi 
Considerations of the- kind mentioned above resulted in batoaseral denies 


giso to @ successful flashereduser of the same general type for use with : 
the high velocity .30 caliber Carbine. In thia case, howaver, the velocity ~ 


of tho bullet was not appreciably reduced and the ballistic sound-was there- 
fore unaffected, . 


Silencers of the above type are found to be remarkably permanent ani if 
properly cleaned and kept oan be fired with undiminished etrecesyenees Lor 
hundreds of rounds. 


Problom Submitted: Hovener 12, 1942. Problem Terminated: March 23, wb. : 


‘ 


By) CIAAct 
duvestigators; Decenber 1, 1942, to December 31, 194 he : tee) a 
. t . tty ad 
is” e's 
Yinal Division 29-Seriel Mo, 125 Part J: suai ted a (b)(3) CIAAct 
Pa par 19443 Part If, dune 19, ibe (PYG 
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; atl 

Patent Report: Patent applications wore Setsiided equal ——] “F{b)(3) CIAAct 
on dune oe Tee (Soria eo 534,259), and on pee 4s 1944 aaa 

Bo. 560,456, Noe 560,457, and Moe 5605458) 
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. SILENCED .22 CALIBER 
| a as AUTOMATIG PISTOL 


‘e) PART | - SHEET A6 


6 ; 


NOMENCLATURE: PISTOL, AUTOMATIC, CALIBER .22, SILENCED 


PURPOSE: [o eliminate sentries or other enemy personnel by 
stealthy attack without causing widespread alarm. H . 


DESGRIPTION:. This is a .22 caliber, clip-fed automatic’ pie 
| tol with a special silenced barrel. The clip will hold 1 
rounds of 


t 
H 


-22 caliber high speed, long rifle ammmition. 


SPEGIAL FEATURES: The silenced 

barrel gives considerable reduc- 

tion in noise. No muzzle ‘flash 

is visible, even in darkness. The 

range and accuracy are unaffected 
(© and remain the same as in the un- 

a eo silenced piece. 
The silencer housing is removable 


for cleaning purposes only. 
bristle brush and 2 


tional and cleanin, 
he silenced barre 


complete opera- . 
instructions are packed with each piece. 


requires special cleaning to remove the 
carbon from the enclosed wire-mesh screens 


. ‘The pistol will 7 
sound louder if not properly cleaned. . f i 
DATA: " Aumunition must be ordered separately 
Length, overall , 14 in. 
vest 2 lbs. 2.02. . 
Number of units per carton - 4 1 
Weight of carton (including . . } 
spare screen) (88 lbs. 
Number of cartons per case | 15 
Weight of filled case——————— ‘75 Lbs. 
. 5 = 
ISSUED BY: OSs : ‘ 
ORDER AS: Pistol, Automatic, Cal. .22, Silenced. | tf 
D Code: s.22) , Up 
a ISSUE NOG =| 
RESTRICTED i Ra@oD -£E 
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SILENCED BARREL FOR M3 .45 CALIBER 

: : SUB-MACHINE GUN 

Lh ~ PART I ¢ SHEET Al . 
8) a 

. i 

NOMENCLATURE: BARREL, SILENCED; S.M.G., M3, CAL. .45 


RESTRICTED 


’ 


PURPOSE: To reduce the muzzle blast. 


. (b)(3) Be 
DESCRIPTION: ‘The silencer consists of a barrel and harral ariNatSecAct 
sion which are scrawad together. : 


>  -—_BUNGTIONIL 


(b)(3) E 
NatSecAct 
iG 
| The 
ones ; 200 
This is slightly less 
range of the unsilenced weapon. 


report OF the silenced M3 sub=wacnme gun becomes inaudible at 
to 800 yarde, peeneane upon the terrain, 
than ha dible 


f of the au 
SS 


t 
al 


| 
4 
“e 
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‘SPECIAL FEATURES: 


DATA: 


“ISSUED 8Y: 


sound louder; Cleani: 


Length of barrel only 
Weight of barrel only 
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M3_sub-machine guns are not shipped with the ° 
silenced barrels unless it ordered. ~'. 


4bein, 74): 
lb lbs, 


oss a a. 


ORDER AS: Barrel, Silenced, S.M.G.,.M3, Cal. .45 


ay 
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The silenced barrel requires special 
cleaning to remove the carbon If not 
properly cleaned after 150 to™ rounds, the gun will 
instructions anda bristle brush 
are packed with each silenced barrel. The silenced barrel 
is interchangeable with the standard barrel. - 
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SACe15 KHOCKET 


. 


- 


Operational Background : i 


In the OSS type of operation the need existed for what might be termed a 
saboteurs artillery piece. Uue, however, to the limitations of weight 
and size, such a weapon as the more conventional field pisce or mortar 
could not be considered, Kockets at once suggested themselves as fulfills . 
4ng this need bécause they could be f4red frau light, experdable launchers. 
A saboteur could thus be provided with a means of attack fron a distance 
on large, wall guarded targots such as ofl tanks, police headquarters, 
warehouses, 6tce 


. General Statement of tha Problen 


fis first received in Novemb.r 1942, the problem called primarily for an 
evaluation of existing military rockets, with the particular 058 type of 
operation in mind, This evaluation was completed by February 1943, fole 

yhich the problem vemained completely inactive until revived in 
October 19446 During this interval, Division 3 had developed a large 
aasortment of rockets. 


As presented then, it was an entirely specific request for the development 
of a launcher and carrying tube capable of givin; good accuracy at 1000 
yards and using the 3.5inch Spin Stabilized Rocket. 


Historical Backpround 


(b)(3) CIAAct Upon receipt of the original problem, the full 4yformation of Division A 
by6) - . Was made available to OSS and Sol, work on a modification 

(b)(6) | of an existing rocket was begun by; As a rosult of these 
] : . activities, Hr. Lovell decided 4n February 19 the OSS ard British 


requirements would be satisfactorily filled by the then recently released . 
Bezooka. This prompted those at MRL to stud; the firing of the Bazooka 
exp 


(b)(3) NatSecAct 


At the same tdma @ very simple sighting device was invented, and with this ‘1; 
arrangement fairly satisfactory resulta wore shown to be obtained at close uy 
rarge (200 as) This work wos finished in dune 1944, and in August OSS 


O : ce 
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received a specific field operational requirement for a large numoer of 
more accurate and heavier rockets having a range of 500 to 2000 yards, 


ag Sinee the problem had oeen handled for the Division by at (b)(3) CIAAct 
MRL, he assumed the responsinility of clarifying this field requiremont. (b)(6) 
This was acoomplished in October with the submission of a specific problem fe 
utilizing tha 3.5 SS which had boen developed by Division 3 at tha 
California Institute of Technology for the Navy. This rocket had been made 
in an exp-rimental order of 10,000 rounds, and at the time it was believed 

cea that these rounds could oe made availavle to ObS, Due to ita extreme accu" 

racy, light weight, and excellent peretrating power, this rocket recomended 
itself and the immediate problem became the invention of a Jaunchor which 
would function as a carrying tube, be as light and strong as possible, and 
provide good accuracy at a rare of 500 to 1000 yardse 


b)(3) CIAAct ee cl 

(b\(3) Division 19 secured the excellent cooperation of Division 3 with (b)(3) CIAAct 

(b)(6) 7 
authorising the epee of the experimental brad a. (b)(6) > 

AA and an oss Scer agpuming the responsibility 

(b)(3) CIAAct for much of the developmental work, By the end of November, a preliminary 

b)(3) NatSecAct ; 

ne ALSeCACL = nedel had been coratructed and denoftstrated at Camp Pendleton, Californiae 


After a series of trials with this model, another was made of alumimn, 
ard trials of this during Jamary 1945 coxmvinced OSS that their problen 
had been essentially solved, From that date until the termination of the 
“OSS activities in July 1945, MkL acted as consultants in the proguremant 
oo of 500 of these launchers, 


It was unfortunate that the device did not reath full develiommcus in time 
~ to have gone into use in the aero org the Division personnel felt that 

. a contribution had been made to rocke % launching, and a lighter, cheaper, 
and more accurate larnoher had beon devised than was then aretistis to 
"either the Army of Navy. 


-. Part of the summer was consumed in fulfilling an additional request pree 

_ sented in April by Colonel Jeffries. It was desired that the launcher for_ 

the 3.5 SSR be adapted for the firing of the Bazooka rounds. This | __ (b)(3) ClAAct 
very quickly accomplished by the perfection of an adapter consisting Or —(p)(6) 5 
ge ee ee eae pro ¥ 
vided xvaiis on which the Bazooka round could travel. : i 


i 


Uention should also be made of the negotiations which attended the release. 
(b)(3) CIAAct to 10,000 rounds previously mentioned. Through the good offices 
(b)(6) fe Chief of Division 3, and Dr. Bush, it was eventually arranged = - 
aes en OSS and the Navy that both groups should have call on the!10,000 rounds, 
weecee crwuia had been made to Gensral Wedeneyer in the Chine Thea: 
. where both Services wore Planning |to operate, ie 
Had the war lasted long enough, tte 500 rocket lmunshers would have bean : 
dispatched to that theater ami used in a very large operation, the results 
of which would have'determined the future production of the Pee ree 


. : : 7 
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Formally Submitted: Novenbar 12, 1942. Problem Terminatede Fatavary me 1943. 


*roblom Raviveds’ October 17, Ihe bien Torninatods June 2, ‘1905. 
Contracts OlMsr-955. *(b\(3) CIAAct 
offioial Sorasatee « saa cast ae) * (b)(3) | NatSecAct 
it ee (.\) ee 2 
Final, Reporte pe ea Ootebarj25, 1945, entitied "Rocket | 
tere (b)(3) cane ? x 
Patent Kop = xt oh 
3 m Yepoxrt on sight £ chats 3 
Putaat kgieets —tmentien sorert on ai ae ae soa riastted A 
ae (b)(3) CIAAct _. é-. 
(b)(6) a 
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; to Kestricted April 1944 at: the... 
; : -  Fequest of. the Engineers) il] aor 
. i | 


, SAGeL6 AUNT SENDA i 
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Qperations), Background 


The lati was produced to the extent of about 15 tons by NORO 
under al contract for OSS and was shipned to China, where a large 
store of It still existed in June 1945, although operational reports 

indicated that some of the material had seen Service use, : 


General Statement of the Problan 
— Se eee 


The original sugsestion calling for the‘ development of an explosive cloth 


Historical Backgrount - : ; 2 
Dr. Kist: eotor's Subcommittees the service | 


i 
employee who had been assigned to ‘!* 
the explosives Research Laboratory at Bruceton, Permyslvanta, operated by i 
: i 
; 
! 
i 
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- Ab tha start, hie work inaluded 
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~e we 


te . 
to determine whether such a flour high explosive mixture would be feasible. : £ 


t H 4 
[Good progress was made. and on (b)(3); E 
“SAMMETY zy L9ZI5| r) that a flowNatSecAct 
mixture could ve detonated in the ballistic mortar satisfactorily and give an a 
authentic looking pancakes. One such pancake was allowed to remain on the. i ‘ 
griddle until it had completely charred with no unusual effects, thus ares 
a ‘ating the stability of the mixture to heat. S4mflar bakirg tests oH 
flour mixtures did not prove successful, and this partioular high 
‘ve was dropped from further consideration, 


Division 8. urdortock in December 1943 preliminary expcrinonts t 
| 
1 


4 
———_ 


Yun tests on the toxicity Khen administered orally (b)(3) .B . 
« He reported in Jamary_of 1943 that approximately 7 grams (b)(3) :cAct 
could be tolerated by NatSecAct 
explosives| WAY) TE 
were extTemsly toxic. These Yesults were in peneral aixaenant with aimiuNatSecAct 


\was ask 


p—Sxcorinanks performed (b)(3) CIAAct 


(b)(3) NatSecAct 9'———_ i (b)(3) NatSecAct 


‘fy 
(b)(3) NatSecAct 


(b)(3) CIAAct 
(b)(6) 


(b)(3) NatSecAct 


From this it appeared that soné other explosive would have to be found (5)(5) i F 


process for the preparatio: zi Te 
cated that it would be the best, since calculations indicated that & man vO 


ca approximately 8 ounces. At the sane it was established 
ian was entirely comparable with! its behavi(p)(3) NatSe 
en wh ‘es . 


th 


it appesred therefore by March 1943 that the original request had beon . 
Satisfied on an exp:Tdnental scale. This was on the assumption that 
would not prove too sensitive a high explosive 

This was not an academic 


(b)(3) NatSecAct 


ear Way Wore Rrown tO assure that|  jrould be in this form. 


It appeared likely to OSS that a large requirement might exist for Aunt- (b)(3) , 
denima, and a meoting took place on March 2 ; 
Dr. P. A. Bengis of Arny 
8.2. As a result of this mecti 
for the use by NDRC ard the of a pilot plant known 
as the "Jeep," nhioh had be Bx he Holston Ordnance q 
Works and later turned over to Amy Ordnar piiot plant 4 
Lor s 
3 


used in the preparation of a large quantity ‘or . 
Aunt Jemima, and it was an interesting prob: wp te NatSecAct 


was to bo : 
aha of (b)(3) * 
as 
that time been as @ laboratory curiosity and an unded: = by = NatSecAct 


product in t COBB. 
. (b)(3) NatSecAct 
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O By May the 0S requirenont had been confirmed at approximitely 25,000 ma 
pounds. This was the result of tests performed by the Navy turough OSS. EE 
auspices of material provided by | A formal requost therefore (b)(3) CIAAct 
passed from OSS to NRC and to Army Ordnance for a joint program which (b)(6) E. 
would result in the production of the requosted amonnt. The Ordnance : a 
Department agreed to .urnish the pilot plant and the high explosive proe a 
vided NDkC would work out the process for preparing large quantities of an ice 
HMX and would supply thenecessary sup ory personnal, This Division 6, (b)(3) CIAAct 


throu under contract with Division & bye) Ee 
showed vuly that the operation of the pilot plant would be entirely (b)(6) me 
feasible. ‘ ‘é g 


At the sane tine, ur. Kistiakowsky as a member ef Division 19 negotiated 


a contract with the Lxplosives Divisdon| to carry out : 
the mamfacturing of Aunt Jemime ta be deliv by Ordnance. (b)(3) 
4 nesting of all interested parties took place on duly 9, 1943, at which NatSecAct 


time the various details were arranged, ani the whole program of senie= 
production by this joint group proceeded without inoident, 


out 25,000 pounds of pura! Inhish was furnished to the 

ee potmean August 10 and er 10, i ne ot 

= Bet up their own pilot plant and had used this! for the production — (b)(3) 

oi of 30,820 pounds of Aunt Janima by the end of Docenl 1943. At that tine NatSecAct 

+. —’ the full production was shipped to the Fall Brook, California, Arseral of x 

the Navy, and OSS reimbursed NORC for its expenses. Shipment was in bulk on 

0 with the responsibility for sacking left to the field distribution center. 

a 


Iprdor to its 
Teaslbiity of tha process using 


pcale manufacture, demonstrated the |: 

flour mixtures, since those wore (b)(3) 
asulted in tha preparation of approxi~ NatSecAct 
of Aunt Jemima, All of this material E. 


(b)(3) NatSecAct was consumed in experiments ab ard later at URL ani the 
: Engineer Board. It should be noted here that] sss entirely suitable for 
the preparation of Aunt Jemima in all points except toxicity. 
The MRL tests with this material were performed over a period of months, 
beginning in October 1943. They resulted in definition of the proper methods - 
* for inttdation of both the ary preparation, baked product and dough, Indeed, - 
it wes found that the inclusion of approximately 20 percent water with Aunt 
Jenima gave a dough which had very desirable plastic qualities ard that tais 
plastic explosive was nearly as effective as the ordinary Pis composition C2 . 
used by the Engineers and the Ordnarice Department. . 2 


Major John defirics, assigned to the project by OSS, demonstrated in February ‘ 
* thet dunt J dn this form would not burn or detonate when penatrated by. 
50 caliber tracer ammunition, This discovery was of considerable interest . 
since the "and the Enginoer Board had been seeking a small plastics explo .- 
sive with this ‘property for fronteline field demolition work. : Teats run at 
Aberdeen, and/in April at the Enginssr Hoard, confirmed the discovery, and 
the Engineer Board requested a quantity of material for further trial at. 


Oo i , cat 


' : 
rt 
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Fort Pierces Approxinately 200 pounis wera provided, and in view of the: 
satisfactory results, the Engineers dropped the classification of the i! 
material to Restricted and attempted to locate a manufacturear_for an order 


“rT 

yh 

1 

}. 

, 1 
: at 
soo 

a] 

i. 

at 

: 
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of 10,000 pounds. Thay were not successful in this, since (b 5K) NatSecact 
was umrilling, having already dismantled the WRG pilot plant. 


(b)(3) NatSecAct 


“0 


(b)(3) CIAAct.. 
(b)(3) NatSecAct 
(b)(6 


(b)(3) CIAAct 
(b)(6) 


(b)(3) NatSecAct 


(b)(3) NatSecAct 


It is saf: say tha: any further production be undertaken it wuld 


ve wi stead 0: ‘or the toxicity angle would ordimrily be of. : 
no inportanca. 


As an offshoot of the problem on camouflage (SAC~30), LRL during Neceine 
1943 explored the possibility of camoufleging Aunt Jemima in ways other | 
than sacked flour. In this they were favored by the fact that Chincse df 
flour was found to have a definite grey cast. It was therefore easy to || 
take Aunt Jemima water mixtures ard mold thom into the form of camon es .! 
Chinese objects which were ordinarily made of olay. A number of such at 
objects were made including bricks, flag stones, rocks, tiles, etc. These 
camouflaged cbjacts were fourd to have explosive properties comparable to i 
the original Aunt Jemima, and OSS requested that the man at MAL (ir, Maurice 
Goon) who had done this work be sont to the Far kastern Theater to supervise ° 
work in that area, His services were provided to OSS by OFS, ani he spent:! 
over a year in the Chinseturma-India Theater, it 


Ong additional aspect needs a word of description, As ely as Jamary 1913 | 
attempts were made to disguise hirvh explosives with salt, ee Plaster of | 
Paris, and oement. Ths last two of these cane to naught, for mixtures cr : 
ing suitable explosive sroperties had other undesirable features, being in is 
goneral too sensitive to handle. The salt and sugar mixture: re more: : i (6x3), 
promising, ani consid: by at Bruceton CIAAct 
and later confirmed by Tt was es | 
H 


pare a mixture of. these materials with or other high explosives beds | (ONG), 
could be detonated without separation explosive fron inert material, — ‘| NatSecAct 
However, mixtures having this desirable property were invariably too sensi- EE 

tive to be safe, and since OSS did not wish a mixture requiring iat’ mow 

in the field, these mixtures were not further investigated, : 


Ths original suggestion of the development of an explosive fiber or cloth, “' AAs 
which as described resulted in the conseption of the idea : 9 
did not entirely disappear, In Jamary 1943, the advice oe CIAAct 
was solicited. He seemed well suited to consider the prob 1) 3 y 
his success umer a Division 9 contract in developing a protective cloth ¢ 
woven from fibers containing as much as 40. activated carbon, col 
ns with Ur, Kistiakowsiy,| then at (b)(3) CIAAct 
; agreed to enter into a contract to investigate +t Bi (b)(6) Fe 
bility of making similar high explosive fibers. This work, which becan dn >. 
Uny 1943, resulted by the following Decexber in the developmont of'| Hi 


| These fibers wore 


suitable for mamfacture by existing textdle machinery, and it was believed: | on 
that they could be formed into threads, and that sloth could exentueny ri 


1560 


Approved for Release: 2018/06/04 C03126390——— 


cos I e278 Approved for Release: 2018/06/04 C03126390 
; : 
woven from them. No manufacturer appeared willing to undertake this 


Tather hazardous job, however’, and because of the great evccess achieved 
in the Aunt Jemima development this particular work was not carried 
‘further, : 
* Technical Information : 


2. Aurt demima. 


(by(3) ClAAet 
(b)(3) NatSecAct 
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9 (b)(3) NatSecAct 


2. Explosive Fiber. : { 


. 


Problon Suimitveds Novenver 21, 1942, Problen Tominateds July 6, 19dbe 
Contracts: Ofisre202 betwee: jand Divie(b)(3 NatSecAct 
(b)(3) CIAAct etfieiel SiTstgatar,—On Tay 6, 1815, BI ow ee) 
(b)(6) egutriag from Division 19 to Division 8's budget to cover the cost of “, OB 
wor! 5 
oe ] Px 
O&kisre1102 with th 
offfeial investigator; Juma alee tg Decanber I, 19Zz, (b)(3) CIAACI 
(V9) ClAAct oie th a= Rea ct 
of ficsal reer fori Way 15, 1943, to March 15 3 
(P)(6) vered ¢ iy =O) Nats cAct 


Teimbursed NURC for the material delivered to them, namely| 
which was made at a cost of| 
were provided free by the Army. _ . 


(b)(3) CIAAct ortes Division 19 Serial No. 16, OfMsr=1102, forvarded to Dr. 
(BY) on - mber 11, 19443 Division 8 baci ry a fii cha aA rt 
"Pilot Plant. Pri sapere of Hik"_on Novamhor 433 ‘Division Cy : 
3 CIAAct Now 7, Ot : ubmitted td on March 10, 394he ae 1) Act 
"patent Lay eeecsnisn report by RAmttaeeemicy, submitta(d)(6) 
(b)(3) CIAAct jap on May 27, ie TN oe x(b)(3) NatSecAct 
(b)(6) . Batent was Tater taken out by the CSRD,1981). Patent report under * 
Q Gilfer=1102, ‘forwarded to Cap on 8, 19443 invention. 
_ yf. — *¥eport OENsx=1022 £ jon May 17, 19440. = (b)(3) CIAAct 
Pa i ee a - f OO 
} : 
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bAC=1'7 HONEYMOON * 
Part I: General 


Operational Hackground 


‘The need for delayed initiation of sabotage devices is apparent. Agents 


nust be protected, This is best achieved by the use of a suitable tine 
delay, coupled to the incendiary or explosive charge. In fact, without _ 
suitable time delays it would be impossible to secure ecents willing to . 


,umMergo the hazards of escape, Time delay devices may be anythirg fron 


the orudest sort which will activate at in unpredictable time ard place 

to an acourately timed precision delay whose moment of action can be knom 
with exactitude for hours or days in advance, nee’ 
1 


in this broad field not all times were of equal value to OSS and LOL 
operators; for example, the very precise pyrotechnic delays of the order 
of a few aeconda wore not suitable, ara on the other hand long delays over 
&@ period of days were seldom needed, for the chance of discovery of a 
planted device naturally incroased with the length of time during which it 
vomained inoperative. Somewhere betweon these extremes lny the useful : 
range of tinings. . 

long before 038 ani Yavision 19 oppoared on the scone, the Sritish had , 
explored this ran;e ard had developed two principal delayse The first, . 
known as the Timo Pencil, depended on a chemical action, and the sscond, 
known as the “0 Delay, depended upon a physical solution ofa plastic mame 
ber by organic solvent:, ‘The work had extended only tentatively to clocke 


‘Work delays, for they did not foel an urgent neod for great preoision in 


oporations, soth of the above delays were subject to severe oriticim,. 
While still admittedly the best available, Thay were both badly affected : 
by temperature change, the Penoil notably so, ani they were not repordusivle, 
80 that the exact time when a given unit would fire had @ measure of uncore 
tainty about it which in yveneral exceeded 20 or 30 percent of tha moan time. 
Should it happen dn en operation that a delay oporated prematurely due to. 
this variance, very serious consequences could be expected. Accordingly, 
the British wera ever in search of more accurate systems on which to base 


* their tine delays and thoir own research on the subject served to stinulate 


the American work on the problem, 


General, Statement of the Problem ; ; : a 
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Historical Background 


This is discussed individually for each of the main subjects of Division 19 
research and development. It is not felt necessary here to sum up the prog: 
ress of the whole. Each of the devices given below proceeded simultansously;. _ 
in its development and in general with coordination between workers on the ‘he 
different contracts. This coordination was supplied by the activity of the 
Penosil Research Committes and the Pencil Research Subcomities, as well as 
the function of Dr, W. C. Lothrop as coordinator. In addition te the devices’ : 
given full treatment, there were many types of time delays which were con- 
sidered at one time or another. A very brief detail of these appears alsos 


Technical Informtion . . re 


(b)(3) CIAAt 


(b)(3) NatSecAct 


(b)(6) ap 


re 3 i <8 7 
Fic J : 2 

Problem 'Subhitteds: December 22, 1942. : Problem Terminated: dune 30, 1945- 
. i . : f So. o 
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Part If: The “arly Work 


(b)(3) CIAAct Historical Background 
(b)(3) NatSecAct : 
(by(6) eeaniaiai gg earl sete ned sw Ee 
(b)(3) CIAAct 6 was in frequent contact wit] & represernta=e (b)(3) CIAAct 
; tive of SUB. At that time SOE was interested dn a convendant pocket inoen-(D)(6)f 
(b)(6) diary and from other work in Division By had developed an EB 
incendiary based on This was later abandoned when th b)(3) NatSecAct 
Pocket Incendiary was_acce tovember 1942); however, it provided an ( % 
(b)(3) CIAAct original contact £ and on « visit to Chicago in July 1942 he 
presented several problems on which he desired work. These were comucted (ae 
(b)(6) under a Division 3 contract which was then set up, They inoluded the deve - fi 
elopnent of a waterproof clockwork mechanian for use on Limpets, the devel~ ( 
opment of an addewater type of battery, and the development of a capsule 
deloy depending for its time on the period required for concentrated : 
(b)(3) CIAAct sulfuric acid to sat through gelatin, i 
(b)(6) 


(b)(3) NatSecAct 


worked on these problems with the oooneration af thd] 
lrespoo~ (b)(3) fF 
its reached the Director's Subcommittees NatSecAct 


_ wavULye DRNPIES OL Mis ceveLopie 
” before aren: It appeared to them that a promising begiming had 


been made and further work on time delays would be better placed with |: f. 

another contractor. I J Be 

In April 1943 4t was first learned that, the seratsmanat tt 8 direct (b)(3) NatSecAct 

contract with the Ingineor Board also on the develomant of clockwork EE 

delays. This contact was followed aggressively in connection with the ; 
developments later. 


he 


Technical Information } : | 
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(b)(3) NatSecAct F 


(b)(6) . ft - 


Contracts OsMsre602 with! 


CITicial investigators; July I, 1902, to Jum 20,' 
DAZ e F 7 » : 


Final Reports Division 19 Serial Noy 2 forwarded tof on 


uUgUs’ ECT SS | 
. oth Be Bikes 
Patent Report: Forwarded to Captain on January 4, 19444 The —-:(b)(3) CIAAct 
SouEPESe oeizinated in Section B-9=0, was transferred to Divinion 11 in " .(b)(6) 
Jemuary 1943 and to Divinion 19 in May 1943. s a ¥ 


: : 7 “ad a is 
Ce) (b)(3) NatSecAct 


in Section Bej=B work on a. problem recoived from the Navy and entirely .- 
different from the time delay problem had resulted in the discovery ab 1 


HY 
a) 
t 


NatSecAct 


of the soecalled "expanding pluge™ This consisted in(b)( ) 


-O 


(b)(3) CIAAct 
(b)(3) NatSecAct 
(b)(6) 


its complete form, as described in a report of August 16, 1943, of a stack |: 
of cellophane washers compressed by spring tension with a load of 3 to 5 H 
kilograms, The resulting plug then immersed in water was found to swell at «©: 
a fairly uniform rate, not very susceptible to temperatura and to be capable |: 
thereby of doing mechanical work. it was thought thet this device might be | F.- 
useful for the amming or detonation of Idmets. and thia me Inoked into in i)! * F: 

March 1943, when visits nere arranzed for and (b)(3) CIAAct 
Director's Subcommittee personnel, It was Uso ming plug: (b)(6)k: © 
had no likelihood as'a replacement for the AC a 

ingly the idea lay dormant until Coteber 1943, when the requirement arose 


“iy 
for a davice re a water rathor =| 
than gasol: ‘thoreupon i" 
visited and a program was laid out of experi~ : 
montat: : 


e iis cama to nothing, and soon thereafter OSS found another and 
better solution to the problem based on the AC delay. 


Technical Informtion 


Approved for Release: 2018/08/04 00312639 


C03126390 


Approved for Release: 2018/06/04 C03126390 - i . 
a © (b)(3) NatSecAct 
fi 
| hj 
Contrasts OnNar=572 | i effieiar (P)(3) CIAAct 


Tuvestigator; duly 1, 1942, % June W, IZ. ; (b)(3) NatSecAct 


(b)(6) >| 


Final Reports Subuitied to from Section 11.0 acting for. - ist 
ction £9e3 on January 26, 1944. (b)(3) CIAAct | : ee 4 
_(b)(6) —_ HE 

Patent keports Forwarded to Captain on February 19,:19458 «©. HE 

. i rier 2 
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Part Il Organic Fibors | ‘ { 


Historical Background 


OSS had spproached the lylon Division of tod ar(b)(3) NatSecAct 
Compary in early November 1943 with the Bug: | ad ‘enoiL aN 
night be modified by the replacement of the iron tension wire with a nylon Mi 
thread. Nylon seemed promising because of its wolleknown resistance to 
sold flow. The Nylon Yivision proceeded with a few experinents in which 
nylon threads having a breakin: strength of 31 pounds were attacked with 
nitric acid or a 20 percent solution of ealciua chloride in methanol. It 
appoared that a time delay oased on this principle was possible although 
its temperature coefficient and reproducibility did not look promis 

from the first experiments, Nevertheless, OSS formally requested the Divie 
sion on Novenver 15 to develop a time delay based on this principle. — —- 


(b)(3) CIAAct 
(b)(6) 


(b)(3) NatSecAct 


tal 
b)(3) NatSecActy,, 


(b)(3) & - 
(b)(3) NatSe cAct Meetings thereupon took place with officials of oy aaa ey] Std -NatSecAct 


that the ror uid ve more properly 
4 contract was thereupon set up for the 
ation of nylon other fibers; the latter dneluding methyl-cellue 


Jose, ethylecellulose, acetate, and regenorated fibers of various properties 
extensively used in tire fabries (Cordura and Fiber @). : 


15, Wb, Dr. WC. Lothrop visited the 
Plant, discussed the details of the problem which at that time was 
Presented as the development of a substitute for the Hark I Penoil, and 
left samples of the Pensil, the AC Delay, and the British Plastie Penoil, 
Work had already shown that a Tegenerated fiber known as Cordura, shen 


competing reactions with different temperature coeffioionts between the 
Tegensrated cellulose fiber am the alkali, 


In mid-February, MRL visited the contractor’ and 
gave advice on esvaviishnont of testing stations and suggested the 
system as a replacement for the AC Delay. By May 
Cordura had been more fully explored but it appeared necessary to go beyond 
the maxima delay of 30 nimites, which was obtainable by that system, 3 


Fron that time on the work of the contractor was fully discussed at mo: 
intervals Pr. $ ch vepresentatives of the 


and WkL contracts attended . 
ca Tepregentatives. At a June meeting of this group the 


| (b)\(3) NatSecAct 


Tepresontatives presdnted & report indicating that a time delay based 
upon diffusion of water ugh @ porous pulp board plug offered promising . 
lead, 5y mutual agreement, this Suggestion was transferred to MEL and wos - 


i 
| 
| a 
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‘Antended for full exploration. This never i f the 
of other work and the success attending the several) NatSeckct 


At another meeting of the Subcommittee in late June, Fiber G was found te soa 
be mechanically superior to Cordura ard to possess the similar property of ~ 
zero temperature coefficient. Like Vordura, however, it showed tendenciss 
to cold flow ani was extrenely sensitive to leading variation and alkali 

concentrativne At tie Subcommittee meeting in duly, a serios of negative. ve 
results were reported on attempts made to correct tie above deficiencies, aa 
Despite diligent work, the results wore most disappointing, and at the |— 
August meeting of the Subcommittes it was agresd that « system using uy 
organio fibers had no promise and accordingly the contract was closed. <j 


: 
1 
i 
' 


Technical Information 


Both Fiber G and Cordura sre high-tenacity, regenerated cellulose fibora. | 
They are staniard production items [ } Inthe work GION Nats Act 
reported here, Cordura 3 a@ 2=ply cord having a tenacity of 3605 lb. a: 

an elongation of 102. ‘aber G has a tenacity of 35 lb. and an elongation | 
of 9%. The two fibers are therefore comparable, They differ somewhat in | 
the twist and ply ard in the denier, The work indicated that all of these 
variables have a great effect on the timinze Cordura loaded to 34% of ite! 
breaking load and immersed in either 5.2 or 4.2 sodiua hydroxide gives a :| 
temperature coefficient which is near zero and breaking times of 10-20 min, 
Attempts to extend this time by the introdustion into the solution of | 
glyoerol and salt results in no improvement. Fiber G in a 10% sodium hydroxe - 
dde solution acts much like Vordura, and neither fiber responds well to ||| 
attack by orgamic bases, tiork was dons which indicates that a delay could: . 
be built and specially prepared Corning Alkali Resistant Glass could be used . : 
for the ampoule, Howavor, for timinzs beyond 40 min, neither fib shoves: 
promise, the reproducibility bocomes poor, and the susceptibility of the 4 
aysten to a mmbor ‘of minor variations was demonstrated to be large. ore« 
over, the sorotemperature coefficient doas not persish throughout the whole. 
range of timings. ‘hese two fivcrs were therefore not considered of valuse! . 


Bylon was explored sutficientiy to show that’it also had no promise. To be: .'.. 
eure a aero temperature coefficient is obtained when a nylon strand is 
attacked by a solution of 2,8 percent nitris acid saturated with potassiun | 
nitrate. Aside from the difficulty of handling a nitric acid solution in 
mamfaocture and in the field, tho major disadvantage in this systea is the ' 
slush formed at low temperatures in ths corrosive solution by precipitating i 
salt, It was found heye also that minor variations in the tSlanent diameter 
have enormous effect on tine. 
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Part IVs Wark I Pencil 


Ae [ . 
Historical Background B 


The first approach of an SO: represertative to NRG was concerned with the 

subject of improving the reproducibility ard time of the so-calied Mark I 

Pencil, This simple time delay device was an invention of the British and 

had been in larg a production then for some years before:the arrival 

4in this country of Since production facilities in (b)(3) GIAAct 

England were strained, his first task on arrival was to seoure adequate b)(6) E 

_fmerican facilities, ani the first Pencil produced on this side of the (b)(6) E 

(b)(3) CIAAct ' ocean was known as the SkAel (Signal Relay American, first model). (b) (3) : 
(b)(6) : 


epeRRoRE was put in toucn with | CIAAct 

(b)(3) NatSecAct through Dr. 4H. He. Chadwell. Rather mysterious conversations (b)(6);" 

thon tock place, for while was anxious that work should begin (b)(3) CIAAct 

on improvement of the Ponoil, for security reasons he did not ‘ 
divulge the nature of the Pencil and he was tunable to supply any mmber or(b)(6) a 
Penoll parts for study. This high security appeurs in retrospect to have 
a) been rather ridiculous, inasmuch os fully one-third of the British produce 

= tion which was dropped in occupied Europe had alroady falled in the hands. 

of the Germans and was used by them for their own pruposas. ‘ 


The Pencil, it may be said now, is of simple construction, It consists in 
essence of a striker held against a spring by an iron wire under tension, 
This wire passes through a chamber containing a glass ampoule filled with 
a coppex chloride solution. . Upon crushing, the ampoule liberates the 
liquid which is absorbed in cotton wads at either end; and proceeds +o 
attack the iron wire. In time, the tension wire breaks, the striker is 
forced forward by the compressed spring against a primer cap orimped in 
the nose, and the whole explosive train is thereupon initiated. In that 
modsficabion having an incendiary matohhead the device is known as the 
SHI (See SAC“6), ‘The design which was put into American production’ by 
the British with the collaboration of OSS differed only in its snout end« 
ing fron the standard production of the Engineer Corps. The latter, 
beginning at the time of ShAel, came to an end in late 1943 and was not 
repuned again until about a year afterwards, by mhich time NUKC ard ite 
contractors had done a trenendous amount of work, as will be apparent. 


4 Wath the extrema sderecy surrounding the leontract, very little ()(3) Bs 
was aecomplished in ite early months. The workers were not entirely alaNatSecAct 
as to the problem before them, ani cven the Technical Aides were not ty 
allowed to know details of the British research progran on the Pensil. f° 
This ludicrous sithation existed until the middle of 1943, by which tine a 


(ao ee : eo — 
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This stimulated a change in seourity in an August meeting 

the interested parties, ani by October laboratory had 100 tes 
Stations installed, a number of thermos’ C) 28 ard temperature 
studies, and large numbers of various Pencil components, From that ti - 
on, the work done in this laboratory was on an expanded scale ard was 
cerned primarily with the individual items which went to make up the f° 
Pencil. As will be scen in the discussion under Section B, MIL at the. 
time entered the pictures andassumad responsibility for the large munbted 
tests of the finished product. Neither contract was imvelved in the p- 
development of a substitute Pencil, which later became known as the Ua‘ 

(b)(3) CIAAct and is discussed in Part V. : . 


; £. 2 
(b)(6) of URL in Septembar ard Dr, W, 6 Diva. 
. 19 in Novenber nade inspection visits to ia whpoints |. 
were producing the 05S order. At the same 1; ms took pla - ra 
*) with the OSS New York and Niashington Procurement ani with the various 


officers in OS: research, It became apparent that the whole problem o ef *. E.- 
Penodl production and tasting was so complicated and hed co many ramify(b)(3) NatSecAct 
tions that it required a steerin. committee and a coordinator to handl < : 


properly, The this as well, and the co . 
ment by SOE of to act as inspector to the con 
Company and to represent tle British in decisions on test: TeBCAing) 
On November 13, 1943, OSE formally requested coordination. suggeste,y of 
that a conmittes be established with an NLiC chaizmm, Onl November 2 
, first meeting of the Punoil kesearch Committce took place the choy yr’ 
marship of Or. ti. 6, Lothrop, and at that meeting a long complete . 
was presented and responsibility for the different parts the resear. 
and testing program was assigneds In addition, a unifiedfproceduce Losaion $ 
corndustance of tests and the preparation of reports, tozether with an ° (b)(3) CIAAct 
agreed upon nomenclature, was established. All interested groups desi,,' (b)(6) pe 
that.the committee should continue, ard meetings tock place at three o . 
four week intervals from that tims mtdil September 2, 1944. ust : 
: in his capacity as seoretary of this group, furnished most an. 
ard contributed the cooperation of Mil, which before the progran 4 34 |. 
finisied was a major jcontribution. . b)(3) CIAA t 
. C 
(b)(3) NatSecAct Th =| contract had now come into quist water. ‘There was no sonra OH) a 
ary Beorecy surround e of the Penoil and the purpose of th - 


t 


work, and the group prooseded under the direction of the Py . 
: . = the 
>) (b)(3) oo oun 
' ‘ aoe i ‘ . Bgends , 
i “le +! é B é 
| & ‘ : ” r the 
4 


cael A ated scale hale ates ay ‘ 


aac: bon. 
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© the “ngineer production had ceased and the CSS had assumed the respo 
bility for fulfilling tue Sui: requireacnt in this country, which an 
in the year 1944 to above twelve million units, 


In 4ugust 1943, it became apparent that the production of an exact di 
cate of the British Pencil was a very difiicult problem, There were| o 
course differerces in American and British manvfactufing procedures,|a 
well as differences in materials, and all of these apparently tri 
cantributed ta affant the timinve af fhe CUA.) eames anntauetee 


C03126390 


-_ 


© 


‘wera given them on methods of analysis and on procedures to improve the 


(b)(3) NatSecAct 


(PN(8) NatSecAct 


(0)(3) NatSecAct 


(b)(3) NatSecAct 


* Research Vormibtee to olvar up some 30 major and minor points concerning 
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the mamfacture and assemvly of the Pencil. The results wore inmediate, aS 
Tho SlAel became the SRAe2, This was brought about when the percussion cap ii 
wes changed to a waterpreof varicty. This was followed very soon by the 


change to the Siii=3, which in ated a large mmber of points ested 
amd developed by the contract. ‘the most inportant of these = m(oN3) NatSecAct 
revisions in the ampoule specifications amt in the method of analysis 


the ampouls solutions, adoption of a weight-loading procedure in assembly, 
and more careful specification for tension wire and the absorbent cotton \ 
plugse 1 


This progress 1 was inmediately sanioted by an improvement in the eodastiton |: 
units and fran Jamary 19. he 

tean work displayed betwee (b)(3) NatSecAct 
of OSS was remarkable. Close contacts were established with the manufao= 
turers and with the firms preparing the ampoule solutions, Instructions 


uniformity of their product. Charts useful for this purpose comparing 
specific gravity of solution with composition and comparing them with the 
Yesulting delays were prepared and distributed. Many minor points men: 
tioned below in the technical section were also explored and succesfully $ 
concluded during this period. 


By June 1944 the work of producing a Mark fore and}! 
thd contract cooperated with the ntract in 

ins production of electroegalvanized tension wire, and in addition provided |: 

@ number of parts and facilities for the Mark II work. 


In July the Corps of 'nginsers recommenced production of the Pencil and 
wore invited to send representatives to the Research Committee meotins. 

The result was the preparation by the Engineers of a new sot of specificaa 
tions incorpora’ ‘ous improvements which OSS had introduced as 

& result of the and ERL work. The specifications were received by 
the Ponoil Committee, and vach mi endently submitted his criticisns 
of them, those received from the group being the most significant. © 
A critique of the “ngineors spec: ations was forwarded to them by the 
Camnitteos on ye 2 ae was zatefully received with the sugzested core 
rections and improvenonts being at once incorporated in Engineer production. 
The nork of the contract therefore directly contributed to a better « 
Army time delay as well, mS ; \ 


eed: ES Sera a 


On September 19, 1944, OSS concluded that the work of the Pencil Comittee 
could be considered complete. At that time, production of Pencils was at ‘ 
the rate of one million per month, the mabor of rejoots nes minute, and 
tho British offieially reported, that the SRA=3 was superior to their own 
produstion, Because of the collapse of Germany, their orders wore ternin’ 
fated, ani accordingly the Porjal Research Comittee held its last mesting 
on = 200 fe ; 


Approved for Release: 2018/06/04 CO3126390 


€03126390 Approved for Release: 2018/06/04 C03126390 


“© 


On Septembsr 29 Dr. Kank received a letter of commendation fron boa 


Cc eral of SOL, Major General 0. MoV. Gubbins, Cit, SO, 
The @ntract continued its research werk until October 2, 394(0)(3) NalSeoAct 
thereby completing a number of loose ends, During its long life it played 


no small measure in the production of the most basic initiator, used by the 
OSS and SOG organizations. 


Technical Information 


In ali the contract issued 32 progress reports, andi veterencea( (8) N NalSecdct 
given in the following discussion are to. tie individual reports. The con 4 
olusions reached are briefly summarized in the final report but are of 
such a detailed nature that it is not felt desirable to give then in any 
great detail here. The investigations will be treated by ‘taking the dif= 
ferent significant parts of the Penoils 


(by(3) 
NatSecAct 


2. Solutions. 
The solutdins for the red and black Pencils consisted only of water - ff 


and copper chloride. The analysis ani control of them was not Aeul, 
problem, The solutions eae a other four anaaGat Diese me 


(b)(3) FE 
NatSecAct 
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4. Reaction Chanber, 


e heport No, 12 indicated that the em plugs which were made of brass 
Yequired an adequate copper plating to prevent peculiar effects on the core ° 
Tosion time. Heport Noe 19 criticized unfavorably the procedure used by 


the in the cleaning of the copper tubes amd resulted 
in a satisfactory method. 5 . 


(b)(3) NatSecAct 


. Historical Background 


-O 


(b)(3) CIAAct 
(b)(6) 


(b)(3) CIAAct 
(b)(6) 


‘gentatdon of tent xesults, and standardized performance of timing tests ¢ 


_on the use the Abbe refraotemster for the analysis of the ampoule solve 


Be WRL 


4s was customary in all SAC problems, the facilities of MRL were callad 
upon for testing and approval of the SKA production, Prior to the estabe 
lishment of the Pencil nescarch Committee in November 1943, a fon reports 
had been issued which dealt with suggested changes in the OSS production, 
but with the establishmont of the Research Committees HL took a much more 
active role in the successful. attempt to clear up the difficoultios which 

@ an American Penoil equivalent to the British, 

of the MRL staff acted ap secretary of the Research 
Committce and supervised at MiL the large program of testing work which was 
assignad there by the Comittee in its various meetings. : 


The Foutine inspection testing of the produotion as it qnerged from tie 
factory line ms clearly the function of OSS and SCE, and ky. John Collins 
of the latter orzanization had full charge of 4t. The regearch testing and” 
performance toasting of the finished product and of bugeested modifications 


became the function of MRL, and that lnboratory was espeo Cae 

well ‘as ek on recommendations received | (b)(3) NatSecAct 
addition, because of his professional back;round, gave invalu- | §: 

able 


ocadures for handling the data, mataods of pre= 


His recomendations on all of these points were confirmed by the Pencil Come | 
mittee and became standard with both Brittsh and American investigating 
gGroupse addition, MkL under his diraction -erformed significant studies 


tions, on te=determination of the temperature charts, on the effect of 
orientation and type of crushing on time, and on safe packagings 


\ 

. t 

t aera | 

~V~ : 
, | 

| 
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© in all, 25 individual reports were ieoued by WRAL 4t 49 not appropriate | 
to zo inte their details here, Their Scope, however, can be inileated 
by tha following Olassifioationss 


le Tha Seecomuney of the Site] ani the SiiAjW2 production was folly shown .: 
y Keno; eo al, 2 <I, and 209, 


2. Appraisal of the Suitabsist, of the different parte used by the mame 
acturer or projec tor use included the followings: and Plugs, 18; 
Plasticine, 20; Solutions, 31, 144, and 2243 cotton wads, 493 safety 


strips, 523 primers, 573 snouts, 583 strikers, 76; packaging in Pye . 
tubes, 117 and 172, : 


‘ \ 1 
‘Be Solutions, Analysis ef glycerin and copper chloride solutions, ap hay ‘;! 
@iready boon said, proved a difficult Problem, The MRL work using the | 
refractive index as a measure Yesulted in a quick and reliable a it 
cal Procedure. The work URL was on solutions prepared ard - 
analyzed by by the specific eravity and analytical : 
methods, Hep No. 59-3 Oe 89 give the detaiis, A‘ enali unt | 
of research on chanzes in solution composition was also done at un, 
This dncluded substitutes: raffinose an place of glycerin and iron 
tin and wercurds chloride an place of Copper chloride, Report No, 
indioates that no Success attended this Yesvarch, : “ 


) NatSecAct 


Tapults of the many Inindr d testa which were perfo: 
temperature corre 


i J (b)(3) CiAAct , 
Contract, OFMsreQ55 wit) b)(3) NatSecAc! 
SHIT svovtieir” = - a f 13) 


Final R 3 No Summarizing report of the MRL work on this subjeat was 
aueds cry the list of URL Feports at the back of this Volume gives - . 


the mmbers of Teports concerned with the Mark I Pencil, 
‘o) Patent Report: No Suventions were made, ae 


a 


| 
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Part Vs “Mark II Pencil - ; 


Historical Background 


The known deficiencies of the Mark I Pencil, even in its improved form 
Sitie3, were apparerit to all, British workers at tie SCE stations in 
England had grappled with the yroblan of developing a substitute ani 
improved Pencil and continued to'do so throughout the war, Their develope 
ment took the form at the start of a plastics Penoil which differed very 
little in overeall principle from the Mark I, It did not, therefore, tend 
to correct the notable deficiencies in temperature sensitivity ani 
Feproducibility. 


To[ contract had bean initiated in January 1943 with ()(3) NatSecAct 

the thouzht that an entirely new delay might be developed which would overe 
cone these two major difficulties, The requirement for such a aelay was 

~ considered urgent, and the services expressed wilitngness to take any deve , 

", . ee wich might come forth so ‘long as it was mechanical in operation, snall, ,, 
and simple to manipulate, | 7 


The group, during the first yuar of its existence, nal)(3) NatSechet 
‘ & mmber se 6 6 toward the solution of this problem. These a 
ae ) -  Anoluded the Xeray delay based on the corrosion of the magnesium alloy, 
lead creep ard zine eresp delays based on the cold flow of these metals, 
ard elactro=mechanical delays. Two of these appeared sufiiciently promise 
ing to warrant a decision on the part of the Service Yeprasentatives, and 
this was obtained at an Wil conference on karch 27, 1944— At that time the 
Xeray delay was presented and its scope indicated, It was decided that 
while it was remarkably small and easy to manufacture, nevertheless 1t did 
not approach the solution of the Mark IT problem, Also presented at this 
meating was the electro-mechanical work which at that time had reached the 
Stage of a delay designed on the principle of two buoking cells. The delay 
was achieved by the erosion of a zine wire constituting the negative pole 
of an add-water battery which had for its positive electrode a silver wire 
coated with silver bromide. To of these cells so arranged as to‘ buck each 
other and having unequal quantities of gins could be expected to supply cure 
vent sufficient to fire an electric squib from one upon the exhaustion of : 
the other, ‘ho group neeting at KE decided that this t 
jikely to suscesd, and work-was therefore pressed by the (b)(3) NatSecAct 
Conpany on the electro-mechanical deloy. |  & 


Unfortunately this earliest design on further examination tuned out very 
poorly ard was soon abandoned in favor of a design which utilized a muber 
of the parts of the Mark.I Pencil but incorporated also the principle of 
‘the add-water cell, The earliest conception of this device xbhich later. 4 

the Mark Ti Pencil was in May 1944, when the group under Dee “(b)(3) CIAAct 
[th eousieted g gaiber ce tuts Weir Ge uk ees aes Fae 


O | OVER 


’ 
i, Pera 
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main but substituting for the copper chloride solution an anmonium — 
ie solution and providin, an insulated cell in the Pencil eni.e This (b)( 3) Na 
coll consisted of the iron tension wire of the Pencil, a silver silver ob . 
ride electrode, a vlug of cotton to absorb tha electrolyte on crushing She. 
ampoule, and a resistance wire connecting the two cell electrodes. 


fhe operation of this device was based on the principle that the discharge 
of the battery Fe/NH,Ci/Agcl/Ag results in the erosion of iron and tie i 
reduction of silver chloride to silver. The time produced, if the cell , 
were perfectly insulated, would depend on the iniernal resistance of the 
’ 6610 and on the external resistance connacting the iron and silver elece :: 
pease Since the internal resistance is large, this systen was capable i 
of providing a delay period up to avout 24 hours, and the delay desired 
could be controlled at will by variation ef the connecting resistors 


The first trials of this design were remarkably reproducible, the percent 
variance being about 8 in contrast to the Mark I Pénoil which seldom fell ‘i 

below 20, So promising did tha matter appcar that the Pencil hesearch Cone; 

mittes established a subcommittee to follow it and the work going on at the: 
(b)(3) NatSecAct on organic fibers, ‘his group, represonting OSS, SUL, NDE, | , 
and the respective contractors, first mot on Jarmary 24, 1944, at which il . 
time various decisions were reached regarding the design, It was decided |! © - 
that the over=all dimensions of the Mark II should be Identical with the HI 
Mark I 4f popsible, that the different colors should give the same maan 4 
timings as the Mark I, that cach color would be achieved by a separate nome: « 

-O adjustable resistance, and that the iron wire should be 10 mils instead of,|| - 


21 and should be eleotro-galvanised instead of tinned, ‘ 


tho Mark I had to be abamioned, These springs in that Penoil were loaded ‘ 
to 15 pounds, but in the Wark II this was too great a load for the smaller: 
wire, A new spring was accordingly substituted, loaded to 10=3/4 pounds . 
and by MRL tests was shown to be setecicery (ERL Reports Noe 57 of 
March 4, 1944, ani Noe 142 of September 22, 1944). 


of; | 

a 

; i 

| With the substitution of a amaller wire, the springs previously used in . At 
+ 

min 


AM 
. 


At tha July meeting of the Subcommittea, las cecnno(()) NaiSecct 
to prepare a mumber of samples and to detirmine the time temperature chara 
acteristics, Unfortunately, difficulties appeared, It was soon found ‘that. : 
the ammonium chloride solution was not suitable, since it reacted slowly 7; 
with the copper of the crushable copper tube, A change in the longer tim < 
ings was therefore made to a 20-percent caleium chloride solution contain- - 


| : ing 0.01 percent Aerosol. | (53) NatSecAct 


During the succeeding two months: using this seprore(b)(3) NatSecAct 
model, conducted a mmber of teste at -10°, 425°, and 460° C, These a " 
faxmed the theoretical belief that the elestro-ohaaioal design wuld we ons; Hi iE. 
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| U which would be insensitive to temperature change, Tor the Hark It Pencil 


depended on Ohn's and Faraday's Laws in which temperature does not enters 
‘his was in contrast to the Hark I Pencil which was a combination of electro— 
chemical and chemical. reactions and because the latter was the largest cone 
tributing factor, was as sensitive to temperature change as are most : 
chemical reactions. : : 
With these favorable preliminary results, Division 19 called a meeting of 
all interested parties. This took place on November 1, 1944, and wag 
attonded by representatives of OSS, SO, the Corps of Engineers, and the 
interested contractors. The Nark I ami Mark II Pencils were compared, data . 
wos presented showing the timo ami temperature characteristics of both and 
the reproducibility. At the same time it was pointed out that ths Merk I 
bocause of its unsymmetrio design, required initiation in the vertical posi= 
tion with the cell end down to allow the electrolyte liberated fron the 4 
erushed ampoule to be soaked up by the cotton wade The Services received i. 
the dev and accordingly arrangements ware approved coge 
for the (b)(3) NatSecAct 
b)(3 CIAA It was at this time that a second British develorment leading to a possible le 
(b)(3) ct. iy tine delay came to a similar stage. This device was the developmont 
(b)(3) NatSecActor (ace 
(b)(6) British reports of June 7 and October 14, 1944, on "Dise Time Dalayye It 
deperded upon the diffusion of atmospheric gases through a ceramic plug into 
9 an evacuated chamber havirg in its end 2 click diaphragm similar to that 


used in the Symsathetic Fuze. Secavse the diffusion of gas 1s little 

affected by ordinary temperature changes, this device was expected to elimi~ 

nate camplotely tho temperature difficulty of the Mark I, Jt was not clear,. 

however, that the ceramic plugs could be reproducibly constructed on a 

Jarge scale, and it was certain that such a delay would be far more expensive 
ae to mamfacture ani would require 100 percont inspection and testing. A 

’ gemd~production in Enyland of this device ran concurrently with the Mark IZ 
Pencil, It did not reach a successful conclusion for the reasons given 


above. ; (b)(3) Nats 


eeacstaigy decision to produce ecg nee the nas crtmare— 

aMpaniy'y a’ c 1 Committea, negotiated a purchase 

(b)(3) NatSecActoraor with ahs ak Lap tine sake Peoteers co.) 

d the SRAj=3 for CSS, In early Dacanher | agreed to under= J; 
take the assembly job with the exception of winding the resistors, and this 
task was assumed by in Philadelphis(h)(3) N 
also under purchase order fron] t ‘ 


The production which then began was attended by more than the usual muber ij 
(b)(3) CIAActef complications and dif. S_ and it was enly through the persistence ip BS. 
(b)(6) - and remarkable energy of that the final unite of th (b)(3) NatSecAct 
reached tas interested Services in May 1945. The first production run, by 1 Be 
agreement of OSS, SCH, and NDKC, was sent to iL so that tests might begin f 
at once on the initiation procedure required for the Mark II,'and it was at | 
this time thet OSS began to raise objections, olaining that the requirenent dh 
et i 
J 


9 | - 
me 3, . = 


{i 
« 


. ‘ 
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of vertical initiation wae too difficult Zor an operator to learn, The 
Foport of iid, in April showed that initiation was a very simple process, 
but the Service objections ware never fully overoone. i 


On May 7, 1945, the final meeting of the Subcommittee took place, at vhich 
tame the liaison officers ware acquainted with the details of semi-production, 
were given the samples which they had requested and copies of the KMRL report — 
on the subject (Report Nos 203 of May 4, 1945). Confirmatory tests by the 
Engineer Board were reported September 13, 1945, with recommendations that 

she Board contime dovelopment to eliminate the positional feature which 

they considerad serious. : ees 


: H 
Tt is probable that had the war contimed OSS and SOB would have ‘gone into i 
a limited predustion, As it was, May 1945 found both of their organisations’ | 
in an advanced state of demobildization, Accordingly, the Mark II Pencil 

was never produced or sent to the field. This was a disappointment to the 


“Division and KRL representatives, tho were assured by the large mass of BO 


evidence accumulated that a time delay vastly mperior to the Mark I in- 
both temperature cocfficient and reproducibility had been developed and 
shown to be simple and cheap to produce. : 


Ono last item deserves mention under this heading. This was the develop= 
nmoent at URL of a delayedeaction arming device for use with the air-activated 
Sympathetic Fuze (SAC@10). ‘This simple, reliable gadget was based on the 
prinoiple of the Marl II Pencil and was improved by being independent of 
position, while still retaining the characteristically low temperature 
coefficient and reproducibility. It also reached fruition at too late a 
stage (URL Report Noe 230 of July 26, 1945)0 : 


: 

i 

Technical Information } 
. 1 

1. Theory. es 


The Mark II Pencil utilizes the disappearance of metal from the negae 
tive electrode of a cell during diacharge. This disaypearance is. 
transmitted mechanically to effect firing of the delay. The Laws of 
Faraday express tho correlation of electricity which passes and tue 
amount of chemical substance under oing change at the eleotrodes. The 
vate of discharze is varied by modifyin; the value of the current in 

the cirouit.and may be accomplished by changing the value of resistance 
in the oxtemnal circuit. Therefore the time of discharce is pre- : 
determinable if a substance supplying the electroechemical reaction and-, , 
the ourrent;is of controlled value. Iwo observations are noteworthys 
first, reproducibility of timing is good'at constant temperature; and . 
sesord, thel chanze in time of discharge for a large change in tomperae 
ture is relatively amall. It should be stated, however, that the 

effect of temperature increases ag the ratio of external, resistance 

to the internal resistance of the cell decreases, 


ee 
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O 2. Description of Werk IZ, | . : 


The chief difference between the Mark Ii and the Mark I Pencils is on 
suostitution at the bottom end (for tha screw fastening of the Mark I 

of al cell body having a recess containing cotton packings on NaiSechct 
through which pass the iron wire which is the tension member and 
silver~silver chloride electrode. The latter two are connected fe a: 
soldered resistance wire which varies in value for the different colors.° 
In order to preserve the over-all dimensions of the Mark I, the orushe 
able copper tube connecting this cell with the body of the Pencil is 
shorter and the ampoule containod therein is iikewise smaller ani con 
tains 0.23 co of electrolyte rather than the 0.65 specified for the 

Mark I, As has been said already, the iron tension wire is smaller - 

and under only 10-3/4 lb. tension supplied by the spring. 


30 individual Parts. 


(b)(3) NatSecAct 


40 Comparison with the SRAn}, i ! 
ae The Mark II woighs 18.28 Be compared with 19.65 g. Its performance, |! 
can be seen fron the! following tables, which dere for Rereirabeedl 


i 


| . \ - a 
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a 
, Nominal -  Katde of Tine at “12°C. to Time at 25° 6, . 
‘Delay Tine : : 
Color in Minutes Site ; . ‘Mark Tl, Kodel 3 ’ 
Black 10 82 “a 205 
Red 22 cs 17 
hite 79 u 1.2 
Green 190 21 1.4- 
Xeliow 390 32 1.4 
Blue . 870 x9 1.3. 


It 4s important also te compare values of 6°‘, or rather the 
percent variance, the latver being independent of the actusi 
timing range, The smaller the values of this function, the 
higher the precigion of time, Again the comparison is to the 
advantage of the Mark.I,. : 


TABLE IT 
, Value af 200 9° Parcont 
x 


Delay Tine = 
Color in Mirmtes ° - BC. aoe 


Black 10 13 7 9 “h 

, 22 23 2 «10 3) 

White 9 3° 17 F:] ij 
Green 190 15 %6 °9 9} ; 

Yellow 390 15 16 9 9) 

Blue . 870 .*] a7 10 Da 

t 


126, with (b)(6) 
Poe offieial investigators; Janiaty Ji, 1943, to duly 15, 


oi be 7 ny 


; ‘ : ee 
Finsi moe Division 19 Serisl No, 31, Part V, sent td en * (b)(3) CIAAct 

ae eer (b)(6)F 
Patent Reports Forwarded to Captet] jon august 14, 19456 (b)(3) ClAAct 


: (b)(6) 


2 Se ee eee 


Approved for Release: 2018/06/04 03126390 


C0312 63 90 Approved for Release: 2018/06/04 C03126390 


(b)(3) NatSecAct® 


Approved for Release: 2018/06/04 C03126390 


€03126390 : Approved for Release: 2018/06/04 C031 eoaee 


Part Vis Magnesiun Alloy Delays 


Under SAC~12 a full discussion of Selays based on the we of a readily a 

corrodible magnosian alloy has been Prese:+sd, Several designs are E 

there deserthed, of which only one known as imtay reached the atage : 
* of fu17 development. Jts chief advantaze dey in its enaliness and it 4 

was always folt to be offset for general use by dis anaccuracy and no 

temperature sansitivit: e ©6Tha delay was also not capable of development 

to cover the full time range ‘Fequired for a useful device, 
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. celivioid dise by acetone and known as the AC Delay was used extensively 
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Part Vils AC Delay 


Historical Background 
A very successful British delay wased on the principle of softening of a 
by them in Limpetry. Latur when American production of Linpets began,. an 


accompanying demand for American produced AC delays arose, ani OSS in 
duly 1943 proceeded to place the necessary orders. hoa 


(b)(3) NatSecAct 


", the Maritime Unit of OSS desired for tra olopment of 


In early December 1943 the first of the oss production arrived at LRL for 
teat. In general it appeared satisfactory. ‘The celluloid diso problem had i 
been eliminated »y the use of celluloid supplied from Britain, but the quose 
tion of solvents still remained, and partioularly in the oase of the blue 
delay vhich wilized amyl acetate. While the production of the :Hark I AG 
Delay continued, the British attempted the development of two further modie 
fications known as the Mark IZ and the Mark UI, where the celluloid disc 
was Yeplaced by a celluloid rod under tension, A similar program was never 
initiated in this country, However, two roblems were presented by OSS 
which called for modification of the Mark I. no 2 


The first of these was received in February 1944, when OSS Schools and 
Training desired of AG Delays having a timing rane up to "OR. 
30 days. URL assumed responsibility for the problem - fF 
and succe Py he did the introduction of three new “E 
ampoule solutions (violet, black, and gray) based on new organio solvents. 
(See URL weport Noe 123 of August 18, 1944)» Specifications were dram by 
OSS, and proourensnt of 1000 of each color was undertaken, These pore, found 
suitable ‘(uk Report No, 207 of May 16, 1945), although the effect, of poste’ 
tion of the delay during its action was found to exist with erratic Tesults 
obtained then the delay was standing on end, : ' 3 


The second problen appeared in June 1944, when Schools and Training and‘ . 
& short (5 to 30 mimite) reloadable delay. | iescseied to, the(b)(3) 


solution of this problen by the use of methyl formateami the design ef @: (b)(6) ¢ 
Yew molded disc to replace the celluloid one. Zn the istter activity he} i 


. ae 
; 


} 
a 
af 
t 
ahh? 
if 
tt 
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(b)(3) NatSecAct - 
oO was assisted by the Plastic Division of the who supplied ad 4 
&@ mmber of plastics for trial, ani by the Or ce Laboratory of |! 


Silver Springs, Maryland, who nere authorized to construct the ‘project mold -. 
and prepare the necessary -erforated disos. The final veport on this dovel= ° 
opment (MUL Report No, 186 of March 19, 1945) indicated a satisfactory solu= °° 
- tdon, ani a small production was later undertaken by OSS ard used for the ‘| wre 
intended purpose (HKL Hepor Noe 205 of May 11, 1945). ee oe 


Throughout this period the URL group assisted the New York Procurement .*;| 
Office of OSS in the testing and approval of the Mark I Ppreduction, This a 


served to indicate that the American production equalled the British proe:,; 


lastly, in connection with the Sleeping Beauty (see Cai) it was desired |! 
to demonstrate that the 4C would withstand 4mmersion th considerable depths 
(70 feet). This was shown satisfactorily in Report No} 212 of June A, 1945, 


te + Be 
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Contracts Pcatebttt wat 5 (b)(3) pees 
iinet rar s Wren 
— 0 Final Reporter URL Report No. 186 of March 26, 1945) tas IAC Delays, «! 


MRL Report Noy 207 of March 16, 1945, Lpng-tine Delays 
URL Report No, 205 of May 11, 1945, shodt-tine Delays. 


Patent Repot'ts . Forwarded to captein[ | on set 1 3945, eee 
. ) ct’ ’ 
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Part Vill: ‘Clockwrk - a 


; (b)(3) CIAAct 
Historical ‘Back:round (b)(3) NatSecAct 


- : b (6 , %° 
One of the oldest problems of Division 19 was the development of a cued a 


delay. The work done 
already been touched upon. It did mt result in a sui § 
January 1943, when the first contact was made with the (b)(3) NatSecAct 
Company, ali previous work on time delays of all types was disclosed. This . bs 
dncluded the Chicago work. oD 


‘Because it was known that the Enginccr Board at Fort Belvoir, Virginia, had : 
three different clock manufacturerea under contract to develop elockwor'(p)/3) CIAAct 


delays, = Bdge ray was given to the contractor util late 4(b)(3) NatSecAct 
phia and presented (b)(6) . &. 


samples of the devices then available. At the same time requirements 
wore framed for the development of a delay suitable for use with the Limpet. 


(b)(3) CIAAct in addition, mechsnical firing was specified, and it was hoped that this 
(b)(3) NatSecAct ; aay ae Meroe ae = 
(b\(6) C) terest and cooperation was secured. : oi 


At a large meeting in A ; Deputy(b)(3) CIAAct 
\ aie Head of IS, and definite requirements wore - (b)(6) 
not : framed for a clo Kk device. These included the specification that it _ 


shovld be insensitive to temperature change, vibration, magnetic field, shock, ie 

and immersion, In addition, it was pointed out that it should be based ona . a 
cheap watch movement to allow large production, In this mestiny, (b)(3) CIAAct 
showed for tie first time a prototype of the mechanical, system he propo: 


5a 4 
to use in conjunction with a watch mo This differed materially eran PVG) 7" 
(b)(3) NatSecAct the early design utilizin:; an| wateh. ‘The central fixing fea» = &. 
ture was not preserved and s emod to be a mall sacrifice for convenience fs 
(b)(3) CIAAct ard speed. . ‘ : 
b\(6 . : on 3 
a A Xe) By Jung had constructed in his shop the first l2-how model based 
(b)(3) NatSecAct on a fmovennient and capable of a Semimite setting accuracy by ratene 
tion ie minute hand, This model underwent tests during the following 
(b)(3) NatSecAct weels, and in June appcared so favorable that the Division desided upon a 
: senieproduction. At their request the ineering and Transition Office 
a roposed as contractor (SACa27). The negotiations with 
(b)(3) NatSecAct /dragged, however, elt itself in a position to a 
_ besin its own proguremante thereupon located the|__(b)(3) NatSecAct 


located near at hand in Philadelphia, 
~ New specificatio:s were prepated, and an 0SS contract for| nodes. was 


forthooming. . ; (b)(3) NatSecAct 
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ed 
Meanwhile, the Briscoe at| |had continued the develope : 
of & central firirg unit based on thal then used in British nat EE 
aircraft. This device was very cumbersona, large, and sensitive to shook, LS 
SecAct 


it ¢ extended test progran, ard eventually SOB aacepted(,(3) ‘| 
the [ae rine Savion en tare aa 


At almost the time when 0's began its contract, tie DOLO Committees became 
aware of tha development ard brought it to the attention of tho Navy for 

use of the Underwater Obstacles Grouse The acceptances of it by the Navy 
was immediate and startling: six thousand units were requested for delivery 
in two months. OSS and the Navy thereupon came to an unmisrstanding, by 
which the Navy took over tha procurement contract and agreed to supply 088 


and SOK with their much analler The Sureau of Ordnance mad7.\/3) Nat 
a few minor changes in th en Bangs, only one of whieh, ()(3) | 


later turned out te be serious. was the modification of the stiff. . 


dial which replaced the hour hand by a thin digo, This modifiention later 
was cay and the original design readapted : (designated Firing Device, « 
Mark II). ; Meade ah cate 


From November 1943 to D : the | acted (b)(3) NatSecAct 
as consultants to tha Contract. This : en © 
tion was of the grea valus and convenience, In April 1944 (b)(3) CIAAct 


was so disturbed by the lack of Navy inspection and so fearful FJ 1" (b)(6) 

ous trouble mizht therafore arise that a neating was held with the Phile-. oe 
delphia Naval Inspection Board ‘ested partica in attendance, b)(3) NatSecAct 
The Navy accepted ali the sUgestions for correction, ( at apa 

and in =inspecté ts which had been made. This cone (b)(3) CIAAct 
firmed statements and the entire production, mmbering several“ (,)(6) " 
thousa: W had been nade up to that time, was returned to the 2 We 


mancfacturer for reconditioning, kL tested tha 1ehour delay also with |. 
on the vhole, more favorable remits (MRL Report No. 80 of May 4, 1944, and 
Now SOA of August 2, 1944). . ot : 

* (b)(3) CIAAct 


Meamhile, had also been working on the development of a 24ehouwr (b)(6) 
model which he completed in dime, vhen ten models wore received vy the Divde \!S”: 


didentdoal with the 12-hour nodel in all respects except for the gearing of! : 
the New Haven movement. Appraisal of St by WS and the Navy resulted in a/!- 
small proovrenent on their parte . , 


In July the existence of very emall Geday movements used in Naval airoraft || : 

came to the attention of the Division, and it was thought that these might i a 

be small enough to £4t the case of thel~houwr and 24-hour delays, ir, . *) (b)(3) CIAAct 
procgeded during the followin: months te chow that this nas possible, | (b\e)e” 
August 1945 two modele wore veceived, These aroused the interest of ,| OO 

the Engingers' and OSS, but sinod’ their arrival ooineided with Yes Day, no i oe BE 


| 
1 


MAL throughout the program was always of susistence in testing the different 
tiodels, Their results obtained with the 24nhour production confirmed their: 


w18he 
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Nut earlier ones obtaibed with the Leenour (2th Keport NO» 193 of Aprdl 9, : 
1945 and No. 211 of May 30, 1945). Their conclusion was that both devices 
= wore "wateretight, rugged, not impaired by either a magnetic field or 
severe vibration, and capable of operating satisf.uctorily under all probable 
climatic conditions.” 


me (b)(3) NatSecAct 
The 12h model was produced in large mumier, and of the 24-ho.r 

(b)(3) NatSecAct dsvice| ‘were manufactured. ‘The USS ard SO use for either type was not 
: limite pets. ‘wherever an exact timing of an explosion was required - 


this special time delay was available. In contrast to the Pencil it was 
never intended as a general issue item but was reserved for special opera= 
tions, The Navy use was in connection with the detonation of umierwater - 
explosive charges placed by the Underwater Demolition groups which trained 
at Fort Pierce, Florida, and later performed such spectacular services jn.” 
the “outhwest Pacific. ae 


Technical Information 
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c , 6 with! 
Pesci investigatorey Jammy 1, 19, to fay 


— 9 Serial No. aa aoe 2, of duly a5, 1945 P2) 
on September % : 


Keports Yormarded to Captain[ Jon August 2, we 
(b)(3) CIAAct * 
(bye) 
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1 
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Operational Background and General Statement of the Problem | 


Mr. Lovell desired the dovelopment and release to him of syatemio reagents 
capable by choice of producing in the victim anaestheada or sudden death, 

It was said that such materials would 5¢ of value to special agents under 

special circumstances in the gathering of intelligence or in facilitating 

their escape. : 


Historical Background 1 

Work on subtle and highly poisonous chemicals had been undertaken by . 
Seotion 9ele2 late in 1943. Included was a study of synthetic organis . 
substances and of natural agents auch as W and ¥. The OSS request amounted 
toa desire for the results of this program. however, on ravicws ( 
ing tho -roblem as originally submitted, did not feo: t ib was one which (p)(6 y 
he could accept and a reply was made to Ur. Lovell suggesting that he 

secures the cooperation of (iS, who had complete liaison with 8: 9 RR 
york on the subject. Mr. Lovell acted in February 1944 upon .(b)(3) CIAAct 
suggestion and geoured permission from Major General William N. Porter, 

Chief of GrS, for Major A. &. Noble of his office to have access oo 
4nformation which he might desire. On the basis of this letter, 


aaa e ase to Major Noble and OSS the d 
the CG program, o had been Technical Aide for Section 


9.1=2, was asked to @ necessary arrangements, and liaison was set 
an March. ° . 


During the msuing year, Major Noble was in dérect contact with both 
Divisions 9 and 10 and received fron them all technical information of 
this sort fox which he nad need. : \ 


t 
Hy 


Problen Suimitted: January 1, 1943. Problem Declined: February 6, 1943 
‘{ 


Problem Reopeneds February 16, 1944¢ Problem Terminateds due Ry Wihe 


i 
; 
Contracts: Mom. = i 
=e , 


t ° i 
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SAC@19 PASTE 


Operational Background 


Throughout British cperations particularly, and OSS to a lesser degree, 
(b)(3) CIAAct the use of plastic explosives was very common. Specifically mentioned as 
b)(6) SAC=@42) ari Casey Jones (SAC=20). It was feared 
that the supply available to these two organizations - 
would not be sufficient to cover their demands, and accordingly he expressed 
interest in the developsent of a substitute plastic explosive not based upon 
RDi,s It was suggested that PETN would scrve as a suitable hase, . 


” General Statement of the Problen 


The assistance of Division 19 was requested’ in studying, evaluating, ‘and ts 
producing a quantity of such a plastic PETN, ‘The problem was accepted on "’ 
the understanding that Division 8 would cooperate, can ‘ 


O Historical Background _—_ # 
. All the work on this problem was done by Division 8 in the Explosives ‘ 
_ i Kesearch Laboratory at Bruceton, Pennsylvania, and in fact was already 


in progreas when the OSS request was received. The ordginal solution to 
the problem known as PP was presented in June of 1943 but on aging tests. 
was found to be unsatisfactory due to hardening and loss of workabilitye 
ad peor 1943 a second composition o5 

and in H 


(b)(3) NatSecAct In October prepared 1000 pounds of PP-2 under a suboon- 

1 tract with in atory. The bulk of it ws sent to the Engineer 
Board at Fort Belvoir for test, but 50 pounds were secured for OSS tests, 
these being conducted in Jamuary 1944 at URL under the direction of Captain 
John Jeffries (URL Report No. 37). A summary of Division Sts work on the 
subject was issued as OSRD 3240 on February 21,°1944, and with the forward-" 
pas & copy to Mr, Lovell the problem was considered satisfactorily «=: : 
concluded, . es : ie 


i ‘ 


eo 
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Problem Submitted: April 19, 1943. Problem Terminated: March By 19440 = 


scirarnaiaas (Contant: ALL mek man done unter Division @ contract OEisx=202 with iE. 
3) NatSecAct 


There was no transfer of funds, since 
@ work was being carried on anyway under Service Directive OD-Ohe 


Final Reports OsRD Nos 3240 from thel ' 
Caton, Pennsylvania, dated February ll, 1944. "4 (b)(3) NatSecAct 


Patent Reports Mo patent report was involved since 4t was not @ Division 19 
contradte : : a) ' 


4 
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Operational Background 


. 1 

in mary regions where OSS operators were at work it was said that lighting 
was of a primitive sort common in this country about 1915. The picture 
was drawn of a bere room having a single light bulb harging from & cord. in 
tha center and operated at the bulb. It was thought desirable to develop 
an explosive bulb which could be surreptitiously substituted for the real 
bulb in an ensny's room and with which he would innocently commit ‘suicide, 


Gerxeral Statomont of tha Problem | 
it was desired that the Div: 


for the above purpose PX) NatSecAct 


Historical Background 


An approach in April. 1943 mopulted dn SecAct 
their supplying sample bulbs These, (b)(S) marseen 

together with the yeneral problen, wore placed ‘before Dr. G. B. Kistiakowsky q 
for his opinion, This was so forcefully given and so completely negative A 
that the problem was terminated at once, . 


Zechnical Information 


4 quotation fron Dr. Kistiakowaky's opinion will support the decision: 


(b)(3) NatSecAct 


Problam Submitieds April 19, 1943. Problem Terminated: May 30, 1943 


Contract: Nonel . , ; 
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SAC=22 FIREFLY 


Operational Background : 


{The importance of attacking motor transport is obvious,.and a general ‘ 

- problem on this subject has already been discussed under SACH9. At the 
‘t4me when this problem originated, the Germans had extended communication 
and supply lines across Poland to the Russian front. It was understood 
that a large part of their military requirements were carried in truck, 
convoya and the need for attacking those was great. SOE had organised | 
resistance groups throughout Poland, and it was their hope to place ini, 
the hands of these mon simple devices which could be counted upon to des~ 
troy the motor vehicles. While the gadget developed under this problen ¢ 
‘as eventually produced in very large quantity by.0SS, it did not aotuslly 
reach the theater in tims for use as originally intended. It did, however, 
funstion woll in France and Yugoslavia just prior to ani subsequent to. - 
DeDay ani was considered a valuable addition to ths arsenais of the - - 


underground. : 
I 
CO . General Statement of the Problem Pee 
- (b)(3) NatSecAct 
t 
; ; . (b)(3) CIAAct; | 
Histor keg atl 
(b)(3) CIAAct pba ed of the problem had presented, 
2.) 
(b)(3) NatSecAct this was in Jamary 1925, and as a rent, ; 
(b)(6) ° pany had proceadéd to devise a breadboard model which dn simulated fuel  ( 
tanks bshaved inithe desired manner, ‘This early work wos done under & i i(b)(6)E 


contrast which Division 11 had with SOD (Ofisr334). mye 


oS ed 
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Considerable intApproved for Release: 2018/06/04 C03126390ivision 11 arranged: 


a danonstration at Camp Smith in Peekskill, lie Ye, in which derelict auto= 
mobiles were attacked with Fireflies both in motion and whils sta 


still, Very satisfactory results were obtained and the field was littered ©: ” 


with burned _o This demonstration was a cooperative enterprise in 
which the! provided the vehicles undcr Contract O:MsreS96, 


So well satisfied were OSS and SOK with the results of this tost that it . 

was decided to procoed with an NDRC semisproduction of approximately 1000 
ea division 19 contract was initiated with the 

|(Okiier=997). ‘The models produced up to 


that time had been entirely handmade from brass; it was proposed that tho 


semi~production models should be more representative of standard manufacture |: 


ing procedure A of diss wero cut so that most of the parts could 
(b)(3) NatSecAct be made fr and details of loading ani assembly were worked out 
by aaa Throughout the prosram the assistance of Pi 
(b)(3) CIAAct 


(b)(3) NatSecAct 
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Problem Submitted: April 19, 1943, Problen Tominateds July 6, 19446 |||» 
° eS ule Se 
Contrasts: Olilsra35 | this (b)(3) NatSecAct 
aot Oilareqe Bordon Pes Or) ‘NatSecAct 
(b)(3) CIAAct by Daviess an io be te 
ae by Division 9. ; ofPicial investigator; =i Ty 1923, - af Ee 
OEMsr=572 wi officia(b)(3. CIAACL 
Qj investigators duly 1, 19425-w yum 30, L9ZSe oa : me NatSecAct 
, > (b)(6) ii. 
Foe teportes CEMsre3541 This contract was a Division 11 contract and - Hs 
3 9 Worl the Fir Ve 
fae pee = ine ¥ adr wall part of its 4t 4s fully described tet ig 
OFMsre572: The f; expanding 
Jamary 26, aks was submitted to Ragone 2b, oni pera i 
(b)(3) CIAAct Gier~997e Division 19 Serial No, 6 as inbbitted to (oy9) CiAAt 
(oye) Lid om aay a, 004 (b)6):" 
Ae 
(bN3) CIAAct = atext On Apra2 25, 19 (b)(3) 
(b)(6) ap covering all the an botaNatSecAct 
Gmptain on Foruary 3 "1945. Invention report So, Oe 
(b)(3) CIAAct Plug developed under Oflier<372 was forwarded »  CIAAct 
(b)(6) Jamuary 16, 1945. wee oe aaa 
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SAC=22 AND SAC@24 POSTEL AND PEP’ 


Operational Background 


OSS and SOE operations were frequently of an intelligence nature and 
vesulted in an agent's being located behind enemy lines or across enemy 
frontiers with the necessity of canmunication with a home base or other 
intelligence stations. When this problem was first posed to the Divie 
sion, most of the operational work was being done in Europe where there 
were extensive links of a more or less permanent nature such as power 

~ dines, telephone lines, railroad tracks, pipe lines, etoe, and it was 
desixrid that these permanent installations should be used for the transe 

wission of intelligence without the knowledge or interception of the 

anonys a > 


General Statement of the Problem 


Two problems wore submitted which covered the general subjects. SAC@22, 
¢ which requested the use of telephone cables or lines without danger of 
being overheard by parties already using these dines; and SAG#24, which 
suggested that electrical power systems could be used for commnication 
within the system. Since these two problems wore essentially one, namely 
Communication across frontiers, they were handled together andi were 
extended in their scope by an OSS request for an evaluation of radio sige 
naling for the same purpose. It is noted that this work was different in 
. pbesslieerd ae ola British base Yeported in November ae 1942 and cone 
cer: with intercept: amp 8 pass 
over telephone and cable etd es —— fon ay 


‘ (b)(3) CIAAct 
more Historical Backgroun? : i (b)(6) 
Cc : 
(b)\(6) | ‘The problem was handled within Division 19 by the arranced + 
Y ir % of 1943 of repre ative Cy NatSecAct 
SoR—asai of 088 ject of 
(b)(3 NatSecAct deg @ survey tha sting date ae soeterisad ea 
(b)(3) CIAAct ™ich might heer kt the sane time presonted 
(b)(6) fron that tine on sively fran a Saahniaal vicsonins by Section: 
on ha 6 e rons te 100' te 
(b)(3) NatSecAct 13.4, ice initiated a contract with the reek hey 
a inad directly betwoen 
(b)(3) NatSecAct and xepresenting OSS, and Majox 
SOE. ¢ i 
(b)(3) CIAAct os ue rer 
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CC” At the organizational meoting in August 1943, it was decided that lowe i 


power radio transmission offercd the most favorable point of attack on 

= the general problem, since it was believed that existing sets could be 
adapted to this type of usage. It was at first hoped to utilize ground ,- 
transmission, but experiments during October indicated thut this was 
inferior to-sky wave transmission, ard accordinsly from November on work | 
was concentrated on the lJatier technique. 


ui 


Oe NatSecAct 


4 i 

. O Fron this time to the middle of June, when the problem was finally ternde :|! 
nated by the SACOM Committes, the contractor was ocoupled in preparing At 

final reports and 4n counseling OSS on details of the sky wave Spee ans Ons, 


Technical Information 


te Radio Communication = Sky Wave. x 


(b)(3) NatSecAct dag ag an ma an insulated wire add on the ground having al hy 2 
: length of (shen F is the frequensy in megacyoles in the range | ° 
of 2 to 7 megacyoles), good transmission may be obtained over distarices | 
up to at least 200 miles. The on-ground antenna hes a batter ratio of *, 
Teceived signal to atwosphoris noise than ordinary verticle antennas |; 
and therefore allows tha use of low-power transmitters, Signaling is oa 
by CW telegraph, and the receiving set employed has high gain, low ~ i 
internal noise, and good selectivitye The chief difficulty iiss in the ; {i 
choice of the propor frequency for tha particular time and sending locae , 
tion. In general very little effest is found dus to surrounding terraiz,! 
although it 4s believed that in thse tropios semenhat higher power would || | 
be required because of the general background noise, The inconspiodous ,:} | 
antenna and the difficulty of direction findirg on weak, high angles sky : 
wave field strength are most advantageous from the security viewpoint, ;!° 
Using such a uystem, it was demonstrated by tests with a mobile receiver || 
9 that atations located in New Jersey could be received without Saftioulty:' : 


throughout ReniayAvanins 


| 
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: quency is too high 4% will pass through’ the ionosphere and not be i 
rms reflected vack to the earth, while if it is too low excessive absorption « 
losses will occur. In gencral tests andi theory indicate a preference 
for approximately 3.2 megacyclese 


®Tt 4s avident that this method of transaission does not offer any abso~ 
. tute seourity against detection by enemy personnel, It does have advan= 
teges, however, stemming from the low radiation fields that increase the 
difficulty of detection if the signal is noticed, These advantages are 
increased by tha careful choice of operating frequencies, tines and 
! places of operation, ani by using no more poyer than necessary ata 
particular tine." " : . 
Direction finding, while possible, is diffioult and is further prevented 
by the general noise level, It shovld be mentioned, however, that it is 
relatively easy to jam signals of the type described, ‘The preventative 
4s to avoid its being noticed by the enenye 


2. Telephone Facility Carmnication. 


qs pete 


In this case no connaction raed be established between the individual 
telephones which are to be used for communication, "Use is made of 
imdustive coupling between circuits in subsoriber ard central office fg 
cables. The security of the method depends entirely upon authorities in 
monitoring at the carrier frequencies. The best frequency ‘for ‘use 
depends on the transmission loss and noise in the particular case and 
fairly large variations are to be expected, since the transmission path 
4a not om used for ordinary telephony." it was found that the most 


be Carrier Frequency Signal ings 
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Probles Submitted: May 3, 19433 extended in cope, March 1, 19440 

(b)(3) CIAActE: -. 

~ Problan Terminated: duly ll, 1944. : ; (b)(3) NatSecAc! 

(b6) Be 

Contracts OEMsrel283 with! . 

Ofriedal investigators August 1, 1943, to June 30, 1944; contract handled — 
— entirelyfrom an administrative and technical viewpoint by Seation 13.4. : 


Final ieport: Division 19 Serial No. 13 was avoopted by Division 13 as fue 
SS ee ontreatorts obligations and its distribution was by Division 196 


Patent Ri 2 Forwarded by Division 13 to Cap on Hovenber 3,(b)(3) CIAAct 
# 9443 Do inventions were msde. : . (b)(6)E: 
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SAC#23 HEDY 


Operational Background pot iat | 


As a gereral harassing weapon, 055 desired the development of a simple porte «~ 
able device waich would "oreate the mximum panic over the largest possibie wy 
avea" when introduced into a crowl. The actual purpose of such a weapon. “"". 
nould be to facilitate the escape of an agent who had accomplished some act . 


of sabotage and wished to create a turmoil which would hide his escapes | a, 
General Statenent of the Problen vet a 


ND 


ad 
The Division was asked to develop a device capable of @xveating panic in A 
crows by methods which did not countervens the Geneva Convention, Fira,) 
odor, color were all sugsested, .. 


Upon receipt of this problem a contract was negotiated in May 1943 with «:°° 
(b)(3) NatSecAct , a firm on consulting chemists who were felt to be|- 
well suited to hanile this partdoular problem and a mmber of others, all. 
of them small ani sp olalized in nature. Their contract, cover work on 
Noertain strategical and psychological weapons” was a most comenient and 
- fortunate arrangement and subsequently included a ramber of problems: SA0]23,y 
SAC@23B, SAC=26, GAC]@28, SAC|I1, SAC@39, SAC=43, ard SACHS, (ae ore 


i 
} 
{ 
Historical Baskground : ee 
Histordoal Beakground ica 
t 
i 


(b)(3) CIAAct 
(b)(3) NatSecAct 


er; 
: fore did not consider WP further and concentrated on a pyrotechnic solut. 
(b)(3) CIAAct to the problem. : : i 


(oye) 3 geese ae 
(b)(3) NatSecAct and placed the problem in nis @ During’. .; 
f e) August and Septeuber demonstrations and tests took place at UKL of @ mu 


-21= 
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(b)(3) NatSecAct. 
| in December 
1943 complete drawings and specifications were provided. OSS thereupon ~ 
(b)(3) NatSecAct instituted procurement with the| being fortun- 
ate to find that that company was already producing @ ‘k which was 
quite comparable. : 
There followed a period of MiL testing, but by October 1944 this had been . 
completed and the relinbility of the device was certified, 
Technical Information 
| ‘) (b)(3) NalSecAct 
i LE 
ui 
UE 
Problem Submitteds May 3, 19436 Problem Terminateds uy 7p hho an 3 
: hn : ; (b)(3) CIAAct 
Contracts OliMsr-1023 with (b)(3) NatSecAct 
investigators Usy 2%, 1943, to Jum 2, 19455 (bX6) 
(b)(3) ) Claact 
] Final Report: Division 19 Serial No. 22 Part I, submitted to 
7, +) GY ct 3s 19456 a ? (bY). eB 
ee ‘Forwarded to Captain on October 15, 19456 “G) cin 
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DAC@23B WHO, WEP 


+ 


Operational Backgrount 


& very popular store which the British distributed throughout Western 

Luropa, especially in Holland, was a tube filled with an obnoxious smelling 
Liquid which was used by the helpless subjugated population to contaminate 

the persons and clothing of the ocoupying Germans, The device was of course 
of a nuisance valve only, but in those dark days yave so much satisfaction 

to the conquered people that for morale purposes it had great value and was. 
used quite widely. ‘Ths British work in developing thair device was known 

to OSS and to the Division, and it was hoped that perhaps an American counter~ 
part could be developed and produced in this country for use in OSS dperations. 


Fy 


General Statemant of the Problen 


The objective of the work was "to provide civilian populations with a small. . 
container holding a liquid which, squirted in vory small amounts on invading ° 
troops as in a crowl, would produce very stron: evidence of personal unclean . 
O liness." At the sama time it was naturally desired that the user of the 
i devise should not himself become contaminated and that the materials sup= 
‘ plied would ve as porsistent aa possible ani not subjact to removal by omia f 
nary cleansin: operations, The problem 


because of the services available there of an au ty bie) t 
on odors. Raa . “(yey 
Cie ee appeared to that chemicals responsible for fecal odors ven: °F 


properly blended with vehicles to lend petmanence and consisteny would be 

the basis for a proper composition, and in December 1943 he presented the 

first sumples for, evaluation, The foxmmula proposed followed wory closely 

on the British formula, which was based on skatol and devalerio acid in an 

oil base. A choice among a variety of variations was made and in Pebruary .~ 

1944 Who, Ke? emerged as a mineral of1 solution containing as active ingredin 
' ents skatol, nebutyrio acid, mvaleric acid, and necaproio acide 


At this point 4t developed that it was easier to concoct a mixture of this °F 
(b)(3) CIAAct kind than it w bs and the previous sritish experience was, of 
(b)(6) no value here, ‘ecommended the use of lead tubes having 


ophthalmic tips virylite gaskets, but when OSS. it received the i 

first productign samples from the thay were ((b)(3) NatSecAct 

found to leak » and the conpany claimed that dt would be dupossibis to = ii. 

make a oo) ¢ of the kird recomended by Ascordingly, a (b)(3) CIAAct 

gendepri . contractor in August 194/(b)(6)}. 
(b)(3).NatSecAct with Oe 


i 


The work of this fina ,| 


Q : “Fe | 
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(fecal) character. It contains what appears to be optimum proportions of 


. days, The finished product is in our opinion as lastingly disagreeable as 


‘more tenaciously, It is not removable from the skin by water or by soap 
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proved that the device was easily mamfactured if certain instructions 
were carefully followed and samples of their os when tested by UhL 
in September proved entirely satisfactory. 


There was still the possibility of contamination to the user, and Wnl's 
recommemation that a shield be mounted on the tube in back of the tip 
was followed and used in future production, With such an applicator it 
was demonstrated that a user could eject 1 cc of the Who, Me? liquid as a 
thin stream up to a distance of nearly 10 feet without danger of self= 
contamination, Unfortunately, the perfection of Who, HE? did not occur 
until the liberation of Western Europe was well under ba and therefore 
ite usefulness there disappeared, 


The question then arose as to whether a composition of this kind ronld be 
repellent to the Orientals, ard notably to the Japanese, In discussions . 
with experts .on the subjeot the conclusion was reached that only two types 
of Zoulness sould be counted upon as certainly objectionable: © skunky odors ‘|| .. 
and cadaverous odors, Jt was apparent that fecal odor per se is not especie:!. 
ally obnoxious to the Japanese, and accordingly the skatol ingredient was © 
dropped and substituted for it was skurkiness, This new preparation had ty 
“en atrocious oder with pronounced penstrating and lasting qualities.” It. {j 
was felt reasonably certain that it would £111 all Japanese requirenentse 
This new preparation was recommemied in February 1945 and resembled the 
earlier one excapt that skatol was replaced by o{<ionone, A limited OSS 
procurement followed, but whether the material was ey Put ‘to field 
use is not know. 


Technical Information 


"Who, to? is a special purpose perfume of powerful and lasting skatolio 


the most effective ingredients carried in a mineral ofl vehicle. It effeo= 
tively and quickly contaminates the person and clothing of a recipient and 
should cause him to be socially ostracized for a matter of hour's or even 


a produst of this kind canbe. It contaminates the ekin of the recipient 
for hours ari noticeably for over a day. The odor is held by clothing even 


and water, It is removable only poorly by means of alcohol, eo or 
other volatile solvents." 


An applicator consisting of a tin or lead tube, standard with pharmaceutical 
houses, was found satisfactory. It has a long tip covered by a bakelite cap 
which is held by a gasket made of vinglite sheeting, The addition of a rub= iT 
ber shield of 7/Sein, diameter below the neck of the tube effectively prevents | i 
any tendency of the liquid to run back onto the user. When filled, ‘the tube i 
contains approximately 1 cc of perfume ami is then closed by careful solderinge 
One kilogram of the Liquid (enough for 500 tubes) has the folloniat compost iene 
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The composition recomended for Oriental use is as follews on a “yedght 
basis: - 


i 
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i 
Problem Submitteds November 20, 1943. 


Problem Terminateds Feorury 39, 1945: 


b 
a 
| 

H . Hk 

' ui 

{ 
eo 
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: \ 3 
Contrast: OEMsr=1023 with y 
‘Otioial 


| (b)(3) CIAAct 
investigator; May 2%, 1943, W Suns Wy IIS. f (b)(3) NatSecAct 
(b)(6) * -E: 
Final Reports Division 19 Serial No. 22, Part VI, ry 5, 1945 ee 
and supplencns dated February 195.1945, fumitted toh Ton? * (oy(3) CIAACt 
October 4, 1945» . i (b)(6)E. 
Patent Report: Forwarded to Osptain| _—_jen October 15, 1945 * (b)(3) CIAAct 
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SAC|25 SHORTSTOP 


. Operations? Backgrount  - (b)(3) CIAAct 


{b)(6) F 
I (ya) NaSeckay ne ae a : 
1 POSEU GHEY SLSOErT irene eeu the use of (b)(3) NatSecAct 
f ‘ A fe hoped that this. - 
, Lemme when applied to cammunicator connections, motor brushes, insulators, ‘ 
Y a6 : transformer bushings, etce, would induce electrical isakage, arcing, overe 


~ Reatingy.and lead vltimately to failure of the electrical apparatus, The 


a ‘_ materdal seamed useful moreover because of its nonsuspicious appearances 


Since at that tims Italy wes a potential field of attack and since electrical . 
locomotives were generally used in that country, the suggestion seemed worthy 
of investigation, and OSS subnitted a problen. 


ns 


Gencrad statement of the Problen 
Genera? Statement of the Problem 


. sed it called for the investigation | PiC3) a ‘ 
or the purpose of disabling and dest¥oying oleot¥ical NatSecAc 
: ; equipment. In the course of time it was extended to cover methods of saboe . 
oo - . tage for such equipment in gersral ard a study of all materials which vould 
: lead.to that end, Any discoveries would be equally applicable to the attack 
of eleatrical locomotives and the ignition systems of airplanes ‘and motor 
Vehicles as well as to fixed electric motors, dynamoes, orgineas otc. 


. 


_ af (&)(3) CIAAct Bistarica? Background 


(b)(6) - ees who assumed charge of the ion 19, originatiy(>)(3) Net 

m V8 @ contract with the! but they wore unapiNatSecAc 
accan hia _ohilfontinn ari ag @ work was undertaken by the 

(b)(3) NatSecAct fay 1943. It was not long before the (b)(3) 

group there had shown that and sindlar materials wore without relis : 


able effect ani the etuiy expanded to include other chemicals with equal NatSecAct 
Jack of success, j 


While it was found possible to aestroy electrical nachines, it was not found : 
easy to do this in a mamer which would fail to arouse suspicion, In addie 


t; 
16) NatSecAct i to direct attack, work was undertaken on the destruction of the x 


fell very Closely along the Lines = 
(b)(3) NatSecAct ‘gation | (SAC@9) and throughout the period from August to | 
: November 1943 Contractors cooperated in attempts along these lines, : 


Oo 


“20 be 


‘es ws 
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No success was obtained, since ths quantities of mixtures necessary iD 
damage the bearings were in all cases co large es to be preposterous, 


The Brooklyn group turned their attention also to radic stations, and here |... 
as well their success was limited to those cases whera mechanical attack ,° 
was allowable, Special tools of a very simple nature were devised xhich': 
were guaranteed effectively to eliminate the shock coils, blocking condone 
sers, and transmitter coils from operation. These same tools in general js. 
Gould be counted on for attack on dynamoes and electrio motors; descriptive: . 
pamphlets illustrating their use wore prepared. For operational reasons at 
these wore never distributed by OSS or SOL. i 


too Be 
The contraster rediscoverad (b)(3) NatSecAct 
and this so stim USS Wnt in November 1943 @ Iofmal ay 
Tequest for work of this kind wus submitted to the Division, This progran 
vas thereupon undertaken at Mii and will. be found desoribed under SAG=38,:: 
z wy oat 


An over recurring suggestion, not however investigated by this contracter -/ 


(b)3) NatSecAct 


: apie 
The genaral conclusion of the Division ani their liaison officers lead an:'| “ 
Jamary 1944 to the decision that further attempts at sabotage of the apr 
Shortstop kind were not promising, and the problem was concluded without at | 
any field use having been made of the work, . i OE 
: oe 


Gechnical Information a ae _ 
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Problom Submitteds 18, 1943. Problem Tientonead sera 29 19hke 


Contrasts OEMar-1056 with 


(by(3)¢ CIAAct 
dnvestigators ip Ikke (b)(3) NatSecAct 
f ’ ; (b)(6) |i 
Final, Report: Division 19 Serial to, & submitted to jn 
larch T7, Tut. (b)(3) CIAAct 
(b)(6) 
Patent Report: F to Captain on March 27, 19sds no 
entions = made, ; (b)(3) CIAAct 1 
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; SAC#26 FANTASIA 


: : ae 
Operational Background j 


It was claimed by psychologists within 0SS that the Japanese would be 
terrified by an apparition appearing in the night sky over their battle 
,linss and assuming the rough outline of a fox, Widespread and often 
repeated use of such a device was not contemplated, but it wes thought 
that under appropriate conditions it might bewluable, since the Japanese 
would consider it as an evil omen and would responi ac . 


General Statement of the Problen i 


The problem as first posed called for the simulation of a creature, prefer= 
ably from ectopiasm which would float over the enemy lines at an altitude 
of approximately 1000 feet ani would emit a dim, eerie luninescence for a 
period of approximately 15 mimuites. It was desired that the device 
disappear then without trace or when fired upon, 


© The problem seemed sonewhat supernatural and accordingly was further clarie 

fied by a memorandum submitted by do’ «OSS on’ duly 5, 1943. 

(b)(3) CIAAct - This stated the problem more concretely and admitted that a hydrogen-filled 
(b)(6) balloon painted with luninous paint and equipped with noise producing 


accessories would perhaps be satisfactory, «A foxeshaped balidon barking 
and glowing with an inner flame seemed the desire of this OSS!group. 


Historical Background 


. (b)(3) FY" 
* ation of the problem it wae formally Ni(b)(3) CIAAct 

(b)(3) NatSecAct oh wep made by then to the (b)(3) CIAAct” 

and to the Chemistry Department a (b)(3) NatSecAct 

an expert in luminescence), ‘The reaction of these groups © by6 as 

exac’ ‘what would have been expected, nor were much more favorable +(2)(S)seg er 

obtained from representatives of firms making meteorological 

only person who could be found willing to tackle the Problen was 

who specialized in large-scale theatrical displays. (b)(3) CIAActE’ 


(b)(3) CIAAct 
(bye) 
i 


- b)\(6 
_ The situation was reviewed for the benefit of Mr. Lovell, who on Spree 2h» 
1943, recommended that the problen be abamioned. "Hay I add that we sre as 
. delighted at this dration as you and, I trust that this will serve as 
a cvitique to us in the field of purse reason,” : 
. ! : 
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Problem Submitteds May 21, 1943. Problem Termimteds Septenber 23, 19436 


Contracts | ] OEltsx=10233 | | *(by(3) CIAAct 
offioial investigator. . 7 ee ~ #(b)(6): + 
ae 


Final Heports Berdal Ho. 22, Pass IV, dated February 5, 1945, submitted 
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on Ootober 4, 1945¢ : uy 
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Patent Report: No-Anventions were nade on this part of the contract, ! 
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Operational Background 


An obvious and rewarding way to sabotage German military effort lay in 3 
attacks on grounded adroraft, The British knew that most German machines « ..' 
were equipped with strategically Jocated inspection ports, nom of hich 
was less than 2 inches in diameter. Since native personnel had access to 
grounded planes, it was apparent that suitable sabotage weapuns in their 
hands would be quite effective. . 


Ths British had, accordingly, aupplied to the field an electrically 
operated barometric switch, ami this was reported to have been a factor 
4n the retreat of Rommel from El Alamein, A light, battery-operated 
device-=this crude switoh was open to serious objections. The problea 
existed, therefore, to develop a better Anerometer. 


General Statement of the Problem 
© _—_«_ Ie.mas ovggested that an Anoroneter be designed and built xhich would mt 
- fire on accidental dropping, could be counted upon to operate in a plane ; 
at 1500 feet above its starting elevation (sea level to 8000 fect), and i 
would operate to fire a payload of PE of approximately 1 pour in weights ifr 


| __! (b)(3) F 
. this mew requirencnt, together = crea NatSecAct 

| : to be most difficult to meet. : ie 
; : th 

| Historioal Background on 
(b)(3) CIAAct . : : 4 : 

(b)(6) Upon receipt of the problem, Dr. Chadwell requested the assistance of ; 

| '] Chief of the Engineering Panel, ani his Deputy, - (b)(3) NatSecAct 
(b)(3) NatSecAct the help of that office, approaches were made to LE 


se and the. Division of the re 
H : Aaa guide both the original British A 
(b)(3) NatSecAct model. and a device designed by Hajor Sam Lucy of OSS were at hand, The 
i ¢ latter insorpordted a syiphon bellows as the actuating feature and 
entirely mechanical in operations 


(b)(3) NatSecAct 


Within a month Subdivision had decided against further work, and 
(b)(3) NatSecAct # contract was th the ae Corporation. ‘his firm, with the 
i able assistance pf shi great originality, exploring the 
(b)(3) CIAAct sylphon bellows ideu, agas, ani helical Borden tubes before 


by) OC 


‘ 
: 
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At a Division meeting in July 1943 the first wrking models were demon 

strated, and the temperature compensation requirement was decided upon 

as essential to prevent premature operation of the fuse in a plane parked 2 

on the ground. During the following weeks the contractor explored several (by’3) : 
as to accomplish thie tenn remiireamert E 

Natsechct 

Ts Iavter proved the best of these attempts amd was accepted Bd 

as the basis of the first produotion design (Mark I), ami although mt 

entirely satisfactory was used because of the urgent damand, : 


Much more satisfactory was the solution of the drop shock requirenonte 
This was accomplished by an ingenious counter=weight principle. i 


in October and November, URL tests confirmed the adequacy of the models, 
and 


ter of intent for the 1000 units . 
by the with the proviso that pune the — (b)(3) CIAAct 
“responsibility for supervision of produstion, @ is capacity (b)(6)f 


es Consultant to the Sngineering and Transition Office and at the request 
of Division 19, ‘he explosives group at MRL simultaneously designed and 
tested the detonating and explosive parts of the Aneraneter,. . 


Production of the Mark I by Jamuary had reached the rate of 300 un;; a 
week and seemed patereseiy elaceteniey. tee CIAAct : 


At suggested tha (b)(3) NatSecAct 
might contribute an idsa which would better atisiy a 
here= 


C) rature 

fore visited i 0 eane 

Tenswed conside: 6 i@ pr. ple of the calibrated leak so exte (bis) CIAAct 
sively used in rate of climb motera, (b)(6)g 


Mark I models with the bi-netallic compensator onitted wore fitted with . 
capillary tubes of 0,005 inch diameter and dispatched to URL in June 1944 
for trinl, These tests (MRL Report No. 112 of July 22, 1944) indicated 

that this principle was superior for temperature compensation, and with - 

the additional feature of a paper fLiter to exclude dust fran the fine 
capillary tubes, ‘this design was accepted as the Mark IZ Anerometer and : 
formally approved by OSS in August (of. IRL Reports No. 135 of September 9, - 
1944, No. 166 of Pacember 30, 1944, amd No. 177 of February 55 1945)e Both- 
SOE ard OSS wore jconvinced that the Mark II model was vastly superior to 

the Mark I, and the bulk of the very large production was of this model, 


‘ 


ee MHL was of great assistance, ably reprosented by 


It was gratifying to all to learn in Jamary 1945 that a large muber of 
Anerometers had\beon extranely effactive in Yugoslavia. t 
. \ . 
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Contracts | (b)(3) NatSecAct: "EF 
Official investigators Way 24, 1943, to August 31, 1944. (b)(6) 


Ay 


Fiml Reports Serial No. 21 submitted to Decenber 27, 194k. 
ee ze cis ” (y(3) CIAAGt 
(0)(6) ; 


(b)(3) CIAAct 
(Pye) 


i 
ad a ‘ a: 


Patent Reports. Forwarded to Captasy | on May 8, 19456 
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SAC=@2B BEANO 


Operational Backyround 


ur, 5. P, Lovell, in conversations with various high ranking officials. in 

the liar and Navy Yepartments, came to the conclusion that in legitimate 

field. operations the need existed for an effective hand grenade operated by 

impact fuse ami shaped like a baseball, The idea was not new but apperently 

had received no impetus, although the requirement for an impact grverade had 

.. existed for nany years in Ordnance, A wospon of this general type would 
make use of the supposed familiarity which American soldiers have with the 
throwing of a baseball, If it wore succossfully devoloped, it would be of 
inportame to OSS es well as the legitimate Services. 


Ur. Lovall therefore submitted the problem to Division 19 with the support 
ef SOE representatives, although not at their request. 


General Statenent of the Problem 


©. 2 The characteristics, suggested ani implied, of this grenade were as follows: 
. (1)-It should be the same size as a baseball (a sphere 91/2 inches in cite 
ea cunferance)s (2) It should approximate its weight ae ounces); (3) It 
. Should fire on impact rather than by time delay; (4) It should fire reliably - 
“when dropped from a height of 18 inshes onto sponge rubbory (5) It should be | 
sphorioally balanceds (6) It should have optimm lethal fragnentationy 
(7) It should have two arning mechanians, the second to take place during 
flights and (8) The arming pin should be reversible, 


Hintorjcal. Background ; 
(b)(3) CIAAct The various NURG and OSS travelers who had visited SOE establishnents in 
(b)(6) » England had met Colo , the originator of the British Army Alle 


ways Fuse No. 247, and been favorably dopressed with its performame. 
. This device wags in very lerge production ani was a part of the. standard 

gronade No. 69 Mark I, an entirely plastic unit in Canadian and British - 

* aAtuy use, Upon receipt of the OSS problem-it scemed natural to call upon 

the British experiance, Information obtained from SOE, together with ideas’ 

suggested by a mmber of Italian fuses, became the basis of izmediate work 3 
On the Beano fuses) : = foe E 

: (b)(3) CIAAct 
| Innediately upon receipt of the problem by the ahaa Pers fuse aspect (b)(6) - 
¥en asaioned to where it was prinardly the respons: ty : 

.) Dr. Ge Bel Xistiakowsky, who was at that time a member of Division 19, 


(b)(3) CIAAct 


(b)(6) —— 
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" when @ baseballeshaped unit was increased in weight to 12 ounces, ' Accords 


* By tho first of October it was appatont that nedther ERL nor URL had the *(b)(6) : 
facilities re : quate samples for test, mee 

% the: had some free shop space. >. EB 

| representing ERL ani Division 19, had conferences wi! (b)(3) NatSecAct 
perso’ Tesulting in the negotiation of a contract with then for pute: 2) Be: 
pose of pr. dasionn : 


Approved for Release: 2018/06/04 C03126390 
accepted responsdbiiity for the fragmentation and explosive part, and a “ae BE 
this was handled at the Explosives Kesearch Laboratory of Division 8 at:' ‘:. 
Bruceton with in charge. abe tere) CIAAct 
i! BE 
Throughout Septenber, MRL and ERL contimed their separate ways in a pree |: . Be 
limtrary exploration of the field, and as a result it became &pparent that ©. ~ 
the original requirement regarding weight would have to be relaxed, for an 
object the size of a baseball and having a woight of only 51/2 ounces ° 
would have a negligible payload and would be a very incffective gronade, ' “ok 
It was inportant to imow just what the maxinun weight would be, which would a 
stall presorve the throwability of a baseball, and this URL olorified by ros 
issuance of a report indicating very little loss of accuracy ani distance. 


ingly, with the consent of OSS the specification was modified and the i]. 
allowable Beano weight was inoreased to 11 $1 ounces, widle at the sane i 
time it was specified that the case and the charge should constitute 9 || |” 
ounces of the total, The subject of throwability of weights was veviewed | 
on further cocasions, and the decision of September 1943 was always con i 
firmd (see URL Reports No. 47 of February 26, 1944, Noe 12) of August 31,' 
1944, and Noe 225 of duly 12, 1945). F ener 


of 
At the sano time Ux, Lovell calied on Colonal W. W. Holler, Chief of the ‘| : 
Ordnance Section of the Ordnance Department and secured Ordnarce's opinion! —. 
that they preferred “to have NORC develop a finiahed Beano” and promised to -.  f’: 
"gave such a finished development the highest priority for testing.® - \by(3) Cl AA t 
‘ Cl 


(b)(3) NatSecAct 
ae a 
COBICN Dased OD the origin 5 A work! a 
tions. The scone was therefore set f-=. | 


Pye sents 


and combined with 


dmmediate commensenent of participation, (b)(3) NatSecAct 
: ‘ “iu & 
In ovenber a suggestions, together with sample fuses, |) °: & 
wore brought fron ty Dr. Lothrop from England, ani their ‘|! 
arrival was most oY a masbing of al) interested gro 40" 
place at URL, It app that the nse between’ ' 
suggestion and MRL de: lay in reference for a fuse chame! - 
ber having cam surfaces at both . MAL fuse had a condos |‘ 
bottom and purface. Both designs, horever, made use of the 
work which alr nstrating that the angle of |!’ 
the can @ as clos as possible ani that the contour 


of the needle point ip the striker was @ critical matter, It appeared 
inpessible to choose tween the single ani double cam designs without test: 
(b)(3) NatSecact ( 


a 


: 
H 
i Ps 
: i 
‘ 


o215= 


dea 


26390 


Approved for Release: 2018/06/04 C031 


C03126390 
| SA 
(b)(3) ore 


(b)(3) CIAAct 
(b)(6) 


(b)(3) NatSecAct 
(b)(3) NatSecAct 


(b)(3) NatSecAct 


(b)(3) NatSecAct 


(b)(3) CIAAct 


PEO 


| 


(b)(3) NatSecAct 


Approved for Release: 2018/06/04 C03126390. 


samples, and it was deoided that the| should prepare 
fifty fuses of each. 


In another respect these two fuses were practically identical, both making 
use of| method of accouplishing arming in flight, This was 
dons by the use & so-called butterfly cap connected to a secondary arm 
ing pin by means of a nylon string, On being throw, the butterfly per- 
forucd the final arming by boing caught in the air strean and, after umrinie 
ing the string, pulled the safety. 


Whila was to propare these two lots of fuses for a decisive test, FAL. 
contimsd its wor! Y losive filling and very soon 
discarded A choice was also made between 


1 xe ‘avelopmen 
Developments Division, and to Major General W. F. Deane, Chief of. the Army 


Sko_trnes. Sf Selene mehona | 
Tater systen, wille more space | 


Te oe ae 
consuming,’ was found to give high order, deto : The 4901/3) Cl AAct 
sions reached were confirmed in a meeting in office on 6) {RE 
November 17, at which time Ordnance requested 300 models for test and (D)(6) E. 


- (b)(3) CIAAct 


Tho[ node. shop provided wali the fuses of types 1 ani 2 (b)(S) F 
for test on December 2, It appear they were very sensitive, 50 pore 
cent firing ocourring in a drop of 6 inohes onto sponge rubber. In view ‘ 
of Tesults and certain features which recommended the URL aodel over 
the nodel, tha Division 19 of December froze on the MRL- 

dos: fuse ani requested that proceed to tool up for the produo= : 
tion of 1000 units to satisfy the demands expected fron the various Service : 
testing boards, (b)(3) NatSecAct 


Very d that the fil14rg should be edthor 7" 
By this time also, Mr, Lovell had : 
o Major General S. G. Henry, head of the Now i 


VGRIE 


Ground Forces, requirementa, The Tesvlt was the establishment of regular 
liaison with Army Ground Forces (Ut. Colonel A. L, Feldman and Lt, Colonel 
Le D. Fargo) and the passage of a letter from Major General L. D. Clay to 
the Ghief of Ordnance dated January By 1944, putting Beano on high priority 
and requesting that Ordnance facilitate the forthcomizg tests ani develop 


Division 19 calied a mestitg on Jamuary 20 ef all the Service groups, and 
decisions were made on the:details of loading andl on the shipnont of units 
to Aberdeen Proving Groumt'ani Fort Benning, Georgia. It appeared that. 
2000 units would be required. A full report of develoments to date was 
circulated to the interested Partios on Jamary 25, when Beano was very 
nearly in its final form.! This. report quoted fragmentation and Sensitivity 
date, from which it appeared that Composition A was the better filling and 
that the grenade was considerably superior to the Mark I grenade in lethal 


. 
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- Gtudy, and it wos the 


“the point of burst. 
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an the f oe thenceforth b known to then as "Gronade : 
rragostation 3 cre 2 (b)(3) NatSecAct 


company was pYocesding to fil) the Division 19 Yequest, it sppear % : 


. tine could be saved by Ordnance if an order were placed at once for the 


grenades "The American fragmentation hand grenade continves to be mentioned unef 


" favorably, All reports point out defects o- grenade disparag= 


ingly." A factual comparison made by then connacted with 
Division 19, of the 113, the Mark I, aid var. foreign grenades tended 
to support this statement, It was noted, however, that the standard Arny 


Bonno, and this change in loading from a nitrocellulose EC powder charge of © 
0474 ounse resulted later in the issuance by Ordnance of the Mark IX Al 
grenade, : 


i 


By ‘late February the company had completed production of t! 


order and supplied cases for loading with Composition 4, THT, and 
inert material ani had supplied URL with fuses for assembly with the 126 


priner, the 117 detonator, and the tetryl rings. Ths samples desired for 
shipnent to Aberdeen arrived thare in March, and an exhaustive series of . 

tests began on March 28, ‘These included fragmentation, bensitivity, jolt 

and juuble, chemical atabllity, Compatability, temperature effect, and 
accelerated agine tests, Results very quickly ‘confirmed URL tests of a 

more cursory nature (MRL Report No. 65 of March 30, 1944) By the first 

of April, Aberdeen was satisfied that the units ware safe for test by the Lé 
Infantry Board at Fort Beming, Georgia, . oe 


On April 4, a second Beam conference was held with all the interested = 
Service groups and NDRC's Tesearch ani procurement program and the testing - —° 
Progran of tha Sorvices were confirmed. The Infantry Board tests got under= a . 


considerable impetus by the information passed on by General Henry that 
Secretary of War Stimson hrished a quick decision, The Infantry tests were 
extromly satisfactory, Kut the sane could not be seid for the Abardsen or 


“Comp Hala, Colorado, seni in the former, thres men were anjured, al: 


not seriously, by an acc 


washer which separated fhe fuse from the body tended to stick when cold g 


: resulting dn duds due ; fallure of the butterfly to release, 
"tn Moy, further a i 
3 


'@ Toquested by Ordnance for Picatinny Arsenal oo BE 
Helusion of ERL fragmentation tests that Coxposition 
& wan definitely the t\fi1ling for the grenate and that Beam should be 
considered os an offensive) grenade with a lethal range of about 10 fees fron 

H : . 


Ne 
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At the suggestion of General Henry, a meeting was called on Hay 6, WAds. 
attended by 211 the interested groups, at which time NDHC progress in 
elininating the sticky gaskets and strengthening some parts which had shown 
weakress at Aberdeen was reported, At the sane time, Army Ground Forces 

- Btated definitely that they wished a large mmber to be procured ari Ordnance - 

assumed the responsibility for this, with NDRO's offer of assistame. — 


On May 15, the Marine Equipment Board tested Seano at Quantico with favor _#- 
able results, and at the same time models were supplied at the request of | zi 
Quartermaster for the design of a carrying knapsack. eee eee ON) CIAAct 
the Edgewood Arsenal assembly plants and there assis of (b)(6) a 
loading the bodies and assexbling the grenade, At the same time he brought e 
the existence of Beano to the notiss of these in CS tho were charged with 

the developmnt for the Militery Police of a ON gronade with en dupast fuse. «° 
Sanples ware later supplied to CnS but did not mect their safety requirement . 


because of the metal parts contained in the fuse which might conceivably 
injure some innocent bystander. 


By Juve 2, matters had progressed to a decision by Army Service Forces to 
order 825,000’ grenades, representing 15 percent of the total grenade pro= 
duction, This order was to £111 OSS, Army Ground Forees, and Marine Corps 
Tequirements. Samples reached England in June at the Tequest of Combined 
Operations and were favorably reported on in October. The Division then 
foresaw additional Service requirements, and accordingly be (b)(3) NatSecAct 
was requested to make in O grenades. At the same ¢: - £ 
order was placed with the compary, and initial full-scale production 

began on August 21, 1944, within a year after the problem was presented to 

the Division, At the same time other activity was be This inoluded 

the development of WP Beano by md the tine de 


Beano by HiL. (b)(3) NatSecAct 


‘It appeared that Beano met a requirement received from the Southwest Pacific ; 
and Major General Henry agreed that officers should be dispatched there ani an 
to the European theater with production lots for field trial and eppraisal, q 
Tt was also ai this time that the Division first heard through indirect ra p 
channels of the development by Ordnance of a new spherical granade known iy 
as the 115, a definite competitor of Beano. ; ae 


. th 

The first production under the Ordname contract was inspected by MRL and | 
found to be defgctive in a mmber of minor points, all of which were com! . . 
nacted with accpptance, tests ard inspection, At the sane time the sensie A 
tivity of Beano, appeared to have suffered adversely, This was traced to 4 
the primers which wore supplied by Picating A¥senal, but nothing was ever | 
accomplished, go far ag. the Division knows, toward correcting the diffie i 
culty. So sor did the matter of and inspection become that on! 
Septambar 19 a| meting of Ordnance, ani Divisiun 19 porsonnel was 
hold ard a sat of procedures agreed upon. (b)(3) NatSecAct . 

‘ : 


URL's activities in thia period included the issuance of reports covering {'! 
dsvelopment of the or: 15 fuse (seo URL Reports No. 99 of duly 5, 194h,' 
ani No. 106 of July 8 1944) ani reports covering the work on the Beano 
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On May 15, the Marine Equipment Board tested Beano at Quantico with favor= a 
able results, and at the sane time models were supplied at the ptof.; Ea 
Quartermaster for the design of a carrying knapsack. ‘Visited(b)(3) CIAAct 
the Edgewood Arsenal assembly plants and there assis the detalis of: (b)(6) B74 
loading the bodies and assenbling the grenade. At the same tine he brought“ 
the existence of Beano to the notice of those in OWS who were charged with: — 
the development for the Military Police of a ON grenade with an iupact fuse, ” .& 
Sanples were later supplied to CHS but did not mect their safety requirenens 
because of the metal parts contained in the fuse. which might conceivably a 
injure some imocent bystander. - , , 


i 
By dune 2, matters had progressed to a decision by Amy Service Forces to 


order 825,000 gronades, representing 15 percent of the total grenade Prow 
duction, This order was to f112 08S, Army Ground Forces, and Marine Corps: 


t 
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Operations ami were favorably reported on in Osteber, The D: then . 
foresaw additional Service requirements, and accordingly company | . 
wag Tequested to make in O grenades. At the same tins an eli 
erdex was placed with the Company, and initial fullescale production : 
began on August 21, 1944, within a year after the problem was presented to | 
the Division, At the sane This inoluded 

the development of WP Beano and the tixe delay” 
Beano by MRL. : cs 


i 


1 

It was alao at this time that the Division first heard through indirect i ‘ 
chamels of the development by Ordnance of a new spherical grenads i! 

aa the Ti5, a definite. competitor of Beano. : bi i 

The first production under the Ordnance contract was inspected by MRL and | 
found to be defgotive in a number of minor points, all of which were con- are 
neoted with acceptance; teste ani.inspection, At the same tine the sensi= nae 
tivity of Beano) appeared to have suffered adversely. This was traced to . :: 
the primers xh: were supplicd by Picatinny Arsenal, but nothing wos ever ;' 
ascomplishsd, go far as, the Division knows, toward correcting the diffie Ae 
culty. So sex did the matter and inspection become that on ‘° 
September 19 af masting of Ordnance. and Division 29 persomml ws 
held ard a sot of procedures Upon, : : we a 

' : . 


MEL's activities in ¢ § period included the Jasuance of reports covaring ’ 
development of the 75 fuse (see URL Reports Mo. 99 of duly 5, 1944, 
ani No. 106 of| July &, 1944) ani reports covering the work on the Beano 
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+ dona, although lator Dr. Chadwell in Jamary 1945 reopened the problem andi 


* On that some day, however, a most unfortumte accident ccourred at Aberdeen, 


. tigation made, Ordnance concurred in this recommendation and in addition 
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1 


time delay fuse (Report Mo, 140 of September 20, 1944). The latter nas 
& pyrotechnic device providing a time delay of approximately 4.5 sacconds, 
an Ordnance specification. This report brought fron Ordname, on October 
16, the statemsnt that they had developed a T19 fuse and desired that URL 
work should cease and that details be turned over to Ordnance. This was 


REL hod plans to produce 200 samples, These plans never were carried out 
(cee IRL Report Noe 224 of July 12, 1945). 


Production models reached Fort Benning ari were tested there by the Infantry |’ 
Board with most satisfactory results (Report No. 16218 of 3 November 1944). "i; EH 


whore a civilian was killed while carrying out routine throming tests with 
Beano, Brigadier General Borden, who had succeeded General Henry as Chief |: 
of NDD, advised at once that production should be stopped and a full invese - 


made suggestions that when production was resumed a fuse of a new design ii 
(E2) should incorporate a mmber of ideas of theirs which would give greater 
safoty. The Army Ground Forces, howaver, took a different view of natters 
and on Novenber 11 requested that Oxinance should proceed as before and 
that samples should reach the field at once, They were not successful in 
Sma Ordnance, horever, fron stopping all production on November 28, 
Dhhe : 


On December 6, Dr. Bush and Dr. Chadwell called on General L, H. Campbell, 
Chief of Ordname, and it was thore agreed that the grenades then in ‘ 
existence, after inspection, should reach the field while an inproved fuse | s 
was being developed. This recommendation was made also by the Subcommittee *j. BY. 
on Ammunition to the Ordname Technical Comittes on (b)(3) NatSecAct 
December 14, « conference lasting two days took place at, at 
which detadis of the El fuse and disposition of the produstion lote 
tence wore settled. From this meeting emerged a sation of the 
company for a fuse of considerably different design (52), and by the 

end of the following month this type had so far surpassed the El or the ot, 
original 15 that it was decided to reswme production with it. This took it 
og on hosts 24, 1945, when production recomenced at the rate of 

per e . 


During this period a shipment of 10,000 of the [5 fused Beancs had gone to 
the European theater: for field trials in charge of Major €, 0. Hanover from 
Fort Benning. His le of March 22 reported that prenatures had ccourred - 
and that there had n casualtiss, This was followed by a recameniation 
on March 29 from Major Generel Campbell to General Stilwell, then Commande 
dng General of Aray Ground Forces, that Beano should be suspanded from 


production ani not veleaned for Service trial, General. Stilwell's concurs 


verce in essence that Beano would not see field operation in the 
current war. was charged with the determination of the cause of 
Prenatures and the porvection therect, sf . 
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— © Upon Major Hanover's return, a nosting was held at the Amy War College 
attended by Army Ground Forces and NRG persomel, Major Hanover reported 
. that 2742 Boams had been thrown, that there were 10 percent duds ‘due 

largely to the soft terrain ani five prematures which had killed two men 
‘and injured fortyefour. These had all occurred with the First Allied Aire 
borne Army, and in spite of then the troops had expressed a definite desire 
to take Beano with then when they crossed tho Rhine. Unfortunately this 
was prevented by the spaced with which Ordnance issued its suspension order, 


Ordmance proceeded with a full-scale trial of the T5 and TSE2 fuses to 
dsterming whether the prematures which had occurred in the field could be 
duplicated, Two suggestions had been made Tegarding the cause of these 
Prematuresy one was to the effect that the grenade in spinning would fire A 
because of an eccentric weight distribution, the other that the butterfly 

in renoving the arming pin gave the fuse a sufficient jerk to b (b)(3) NatSecAct 
parts into contact. The first of these suzgestions appealed ‘ 
sonnel, who demonstrated that at an rpm of 1800 approximately 50 percent’ 
firing could be obtained, Although no individual was found who could throw 
Beano with & spin exceading 1200 rpn, this potential cause of prematures 
assumed importance, The second suggestion also ssened likely os the result 
of Aberdeen throwing tests. which showed that if the thrower, contrary to 
instructions, did not hold the butterfly down with his Langer the Bean 
could be made to premature as it left his hand. : ve 


C03126390 


' On Jun 15 the Subcommittees on Ammunition recommended to the Ordnance 
ee) Technical Camittee that production should be stopped and that all old 
production should be dontroyed or stored until a new, safe fuse could be 


_ worked out unor ntract. The problems then remaining were 
(b)(3) NatSecAct agreed by Ordnane and to be four in mmber and resulted in a design 
(E3) which was suitab: god aa followa: (1) the center of gravity of 
tho fuse was made to coincide with the center of gravity of the grenade; 


’ (2) the butterfly was provided with a holding attachnent which nade 4t . 
% practically impossible to hold the gronade without holding down the buttere . 
flys (3) the first arming pin was replaced by s cotter pin identical with 

that used in the Mark IT grenadess and (4) the fuse head which had been 
made of bakelite was nade of cast sino, thereby avoiding the Lrequently net 
difficulty of fragility. port : 


. This fina design of the Beano fuse was accomplished after Ordnance assimed 
the entire responsibility for producing a grenade ubich wuld be satisfag- 
tory to then. 


One other point was inventigsted by URL at the request of Amy Ground Forcess, 
Various: Beano bodies, ino 
wore filled with flash Provided by Section 11,2 and were thrown at 


techrical point of view and very easily be produced (nee MRL Report 
~ Ko, 217 of June 2 1945) \ ‘ a His 
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Problen Svbmitteds August 28, 1943. | Problem Temminateds dune 2, 1965. 


(b)(3) NatSecAct —gontraste of BY eo iie origin ies; 


(40) Care eg eee s 


(b)\(3) NatSecAct investigator; October 9, 1943, to July 31, 1945. 


i 


b)(6)} : ; ; 
on : Final, Re 8 IRL Reports No, 106 on the "Development of the Beano Fuse* 
04s No. 99, “Development of the Initdator," of duly 5) 1944, 
or duly’ _ioeredananit of “U7 of dupe 2 Scout, SYinsh Ponda rig He ny (b)( ) CIAA 
(b)(3) NatSecAct . 2 2 * 3 ct 
| garuary-255 resasiieaiters (2) Ole 
i" Division 19 19 Serial Nos 32 dated July 31, 1945, subaisted : 
(b)(3) CIAAct to Dr; on Cotober 9, 1945 (OBMsx=1254) 0 is 
(b)(6) \ 1 mit 
" patont 5 al os on , 
> and a ite arry, Serial Noo 375A98. | -(b)(3) CIAAct{| 
; as Ate 
(b\3) NatSecAct gn 39 apian 29, Ee ne ee Peneee AOXe)—. ty 
ea P _ferninel Invention Report, (ilar~1256, if 
to Captaiy on October 15, 19456 oe : : if 
“ (bY(3) CIAAct . |. a : ‘ : ha eae eek ed 
(bye) = age : 
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Classification: Restricted 


tional B ard i 


Then Beano was first called to the attention of Amy Ground Forces in i 
Jamary 1944, Brigadier General Deane pointed out that should .it be accepted © 
for general Service we thay would desire a mmber of modifications, of 
which « white phosphorus (fiP) Béano would be the most important. It had 
been found that interspersing high explosive grenades with about 10 percend = 
of corresponding xhite phosphorus grenaiss had a-demoralising and excelient  -: 
effect upon the emmy, Soon oftermards, whon the Italian Campaign had a 
reached a stalexate, white phosphorus was demonstrated by the American Armiss -: 
to be extremely effective against the Gernanss hence the desire for the 
developuant of, a WP Beano. 


General Statement of the Problem _ 


It was decided that the WP Beano should have the same dimensions amd waight 
as the standard Service Beano ani should use the same fuse, For the maximua ©: 
antippersonnel effect it was ultinately decided that particles of white 
phosphorus should be ejected which on the average approximated V4 to V2 | . 
inch in diameter, This latter point ascunted to an appraisal of white phose -° 
phorua as an anti~personnel weapon, sansthing which was still mot possible 
to define. The above figure represented a fair compromise between the 
British and American views on the subject and was logically dictated by 
economical use of filling: the particles which are too fine result in 
smoke without anti-personnel effects ani particles which are too large have 
little chance of causing casualties. : He 


Historical Background 
Dre He Me Chadwell, acting upon this suggestion of Army Ground Forces, ’ 
Tequostod } to assune responsibility for developing (b)(3) 


a WP modification of Beano, A large mmber of U. 8. ani British reports 


. on WP as & moke and anti-personnel weapon, together with details of the CIAAct 


standerd CHS smoke gronsde (115) ani CNS work on plastic bodies for phose =~ 
orus containers, was all made available to the contractor, 
was assigned to the problem and conimenced work in March 1944) — 

using as @ startithe standard 0,040 ee ee CIAAct 
cups. At the same tine he was supplied (¥ : 
Cenpary with similar cases of 0,020 steel, It.was found at once that the = iAAct.. 
standard tetryl ding charge of the T5 fuse produced only smoke and that “ 


ry 


tof 


f 
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: the opening of the steel case by the explosion was variable with peor dis= 
tribution of particles resulting, Moreover, steel was shown to be very 
inefficient on « weight and volume basis, since the dimensions remained at. 
the baseball size and tha total weight allowed wes 122 ounces, That these i 

~ steel. cases also would prove difficult to seal against UP was made apparent eat 
by MRL test -(sea IRL Report Noe 78 of Hay 2 19AA)e . (b)(3) ClAAct 
Accordingly, steps were at once undertaken to ssoure plastic Beano casens (b)(6) Bas 
and since ethyl cellulose had been found by CiS to be the most satisfactory om 


* plastic this was selected and pla fewer ae 
' : ifor a mmber of blown cases and with the| _()(3) NatSecAct 
(b)(3) NatSecAct _ OF a mmber of cast cases, The former wore to be closed |. 


y the use & cemented former cup, ami the latter were to be closed at the 
bottom by a plug where a filling port was provided, In the latter design 
two castings were to be cemented equatcrially, 


(b)(3) CIAAct .. While the contractor was waiting for those bodies to be manufactured, he was 
(b)(6) | : placed in contact with 
(b)(3) NatSecAct where umer Contract OlMsr-102 Division 10 was conducting an investigation 

(3) NatSecAct ge pup (uP plasticized with a solutdon of OS rubber in Xvlene)s Ze lny : Be 
-1944, a target platforn in (b)(3) NatSecAct 


(b)(3) CIAAct Forwood, Massachusetts, and a dropping tripod was des: 
so that accurate ami reproducible testing of bursting grenades could be 
(b)(6) undertaken, 


-6 At that tine Amy Ground Forces requirements were more definitely stated and | - 
! were received informally from Ordnance. It was desired that the WP Beano r 

case should show no leaks at 8S5qpgund pressure, should be uneffected by Re 

temperatures between 40° and 150° F., should withstand repeated 10<foot 

‘drops onto concrete and jolt and jumble tests, shovld be chemically compate 

ible and entirely uaterproof, 


, 


(b)(3) NatSecAct 


arrival of the! Joages in June showed that they 
were superior to steel but would not meet the various points given above. 

The occasion of submission of a formal Ordnance problem (0D-176) on. dune 27, 
1944, was used to assemble the CiiS, Ordnance, and OSS liaison officers for 

a demonstration at MRL, This demonstration included steel and plastic cases 
filled with WP, PNP, ard SP (WP reinforced with 8 grans of steel wool tufts 
of 000 grade). The results of this wore the further requirements that parti- ~ 
cles should not travel beyond 20 yards and should be held if possibie within 
20 yards of burat. It appeared to those in charge of the progrem that - “eo 
neither plastic nor steel would be the answer but rather a material which -. 
would combine the good properties of both. soe ae 


(b)(3) CIAAct it acest that Atunimm nigh % do this, and accordingly on duly a the sssiae 
tance ‘was requas' 
(b)(3) NatSecAct gm determine whdther white phosphorus would be ocapatible with aliminn, - 
(b)(6) The desixability. of using a metal becane even greater when it was demonstrated 
that the plas bodies ‘represented a fire hasard, since they would ignite ‘ 


one another dni of phosphorus lsakage. © On duly. 20 & group visited the ve 
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ani there demonstrated UP! 
Beano ard secured the assistance or tw company getting material amd in 
locating a |suiteble contractor. is 


A number of firms wore contacted before a mesting was called of CiS, Army” \ 
Ground Fores, Ordnance, and Division 19 persomel. took place on 


b August 22 ard was attended by a representative of t! (b)(3) NatSecAct 
aie ean ‘ vho had agreed to consider the making of alunimm WP cases resenblirg the e)! ., Fee 
cAct Jorthern Tixustrisl plastic case, This meoting included # demonstration ati .. © fai 
(b)(6) ; Norwood types of body ond f42ling, with alumimm cases pros’) ©. BE? 
vided lpeing shown ag well. it was Bt 


tt ate 
Tehould tool up to make 5000 cases, that the (b)(3) NatSecAct 
te: te 


would _s' the necessary brazing alloys, that the design would approxinal 
(b)(3) NaiSecAct the case, that Ordnance would supply the needed fuses, 
: and tha’ WO! ly the booster coups for the T5 fuses, : 


i 


Both PUP SUP were put aside at this time, and from that time on WP 
filling agreed as the best approximation to the Service requirenerte A 
The decision to put aside PUP was based on the fact that this munition was © 
not yet s ed, that it did not have any clear antiepersormmel advan 
tage over WP, and that it was less effiocisnt on s weight basis. : 


mf 


S ecAct 


l|, On August |2¢, the| ——=S=S=«éi parted that and phosphorus (b)(3) N 
sae roa as 


abun and p at 
were entirely compatible (see text final report of February 16, 1945).. 


'S) While the was proceeding to mike its tools, visits were paid u 
— during ex ictober to Edgewood Arsenal and the assistance of #1)(3) NatSecAct 
Chemical Engineering Division was obtained in settling details of plug size,': sm 
pipe threads, surveillance, filling, etce By the end of Movember the first | 
Edgewood Arsenal of grenades was made and the Bohn production =i: * 
line began to operate. This contimed during Deoenber, when Ordname i 
assigned se to the unit as followss “Grenade, Hard, Sncke, WP, 126" 


With a good supply of WP units on hand, ’s second gathering of interested =; 
parties place on January 5, 1945, at Norwood, The alunimn bodies 
filled vith WP, SWP, demonstrated and the previous decisions 
were comfirmad. poral. would 
assume the respo 
they be rel 
ard Fort Benning for teste 
. damazy, |February, ani March were consumed in supplying Edgewood with dif= || 
ferent lots of bodies which were then filled and subjected to surveillance © 
at 150° F, Four from the first lot of 84 were found to leak, and this nat 
dn a changing of the design of the bushing around the filling pluge!: | 
cond ‘lot of 100, only 1 leaked, and it appeared that the fenale H 
plug were of poor quality. then these were corrected, & rte 
was filleds no leakers resulted. By March 23, Major Je be 
had released 500 bodies for further Service testing, i 
about because of Ordnance restrictions on the use of the i 


tee 
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fuse. At that time Edgewood Arsenal expressed the opinion that the unit 

in its final form was entirely satisfactory from a filling and storage 

point of view, which with %P munitions had always proved a difficult point. . 
It was nevertheless clear that a very rigid inspeotion of plug threads 
would have to be set up if a high quality production was demandede 


Throughout the last eight months of the development, the T5 fuse was under 
exitioismy although the fuse in the BP unit wes identical except for the 
gize of the burster, the work of the contractor was very little hampered, 
and no difficulty was experienced in securing the cooperation of Edgewood 
Avsenal in the filling studiss. ' : 


Production was not started by the Services because the war ended before - 
an impact f¥se was accepted as satisfactory to the Ordnance Departuent. 
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Problen Submitted: June 27, 1944. Problem Termimted: August 13, 1945. 


| (b)(3) CIAAct * +E 
‘ Contracts Of{sr=1023 with b)(3. NatSecAct 
" savestigators Way 24, 1943, to June 30, 1945. 1 : 
Eine RepertyDteteton. 9 Serial So. Bd Part VIII, dated duly 31 1945, 
. on Gataber Fa 245° 413) CIAAct |! 
- (b)(6) ie 
Patent Reports No inventions were made. : oo : 
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Black Joe Coal Candle - Cut away Model 
Lulu - With 2 AC Delays and Detonators 
Lulu ~ Explosion in Wooden Ship, S. S. Pawtucket 
Lulu - Explosion in Wooden House at TWA 
(1) Bushmaster - Single Shot 
(2) Bushmaster - Pull Type 
(3) Bushmaster - Multiple Shot 
M3 Machine Gun Equipped with 
Bushmaster 
SPIGOT. TARGETS 9=Inch Reinforced Concrete Automobile 
VERITAS 
Plastic Limpet Equipped with AC Delay, Pin-up, and 
Eympathetic Fuse 
Limpet Explosion on the S. S. Gaspar di Partola : 
Damage done’ by each Explosion 
Balsam - Sanple Sheet after Exposure to Tropical 
Conditions 
Incendiary Moth - Small and Medium Size Notebooks 
Explosive Moth - Briefcase Size; Explosive Moth inserted 
in Briefcase 
Dog Drag with Ampule Removed 
Small Filter-Type Water Purifier 
Johnson 22-H.P, Silenced - Painted parts are Accessories 
Johnson 22 Accessory Kit ts 


rn OPLOVE for Release: 2018/06/04 CO3098 524 aera ren 


C03098524 


‘ 


| 


6) 


me) 


(b)(3) CIAAct 
(b)(6) . 


(b)(3) CIAAct 
b)(6) 


Approved for Release: 2018/06/04 C03098524 


SAC@29 ST. MICHAEL | 


Operational Background 


This problem was of primary interest to the British who, at the time it was 
subaitted, had built up over ccoupied Europe an elaborate syston of intellia 
gence and espionage, Agents were frequently dropped by parachute with the 
object of gaining information, ani. this was transmitted by then at a pree 
avranged time and place to British aircraft ciroling overhead, The agents? 
reports wore transmitted by the 8 phone, « British invention, amd received 
in the plane, : 7 : ; 3 


Unfortunately, many of the agents used spoke vary obscure dialects which 
were frequently unintelligible to observers in the plans, The problen 
existed, therefore, of finding 2 simple way to record the agents’ words for 
decipherment later at the British home bases, ‘ 
3 


Goneral Statement of the Problem 


It was known that in Division 13 work had been done on a magnetic wire 
recorder having a total playing time of about 30 mimtes, exeeodingly low 
input energy, and good mechanical ami acoustical properties. It was asked 
that this development be adapted to the requived use, 


Historical Background 


The problem, at the request of Dr. Chadwell, was handled entirely between - 
Division 13, represented by Dr. dy F and Dr. A. F. Murray, end - 
OSS, represanted by, in March 1944, 4% appeared 


tee the OSS re enent was substantially complete, and it was unierstocd 
7 


sete Iran the 
contractor. 


Technical Information 


Since the device was entirely 4 the hands of Division 19, it is rot possible 
to mote technical details heres However, it was known that the Division 13 
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Operational Background 


Both the British and OSS had noed of ways of smuggling into ocoupied terri- 
tories a great variety of sabotage equipuent. During the long years when 
England was a solitary fortreas off the coast of Europethere was a great 
traffic in subversive devices, explosives, and incenddaries,. Some of this 
material was carried in by agents who landed secretly from aircraft or boats 
in isolated spots. Much more of 3t was introduced largely by the British 


throu;h theuse of fishermen whose boats made rendesvous out of sight of lami |! 


and received quantities of camouflaged objects. Very popular were large 
fish which when mixed with part of the cargo became indistinguishable from 
the real articles, bus which proved to be filled with submachine guns and 
rifles, Bundles of faggots turned out, on olose examination, to be con- 
tainsra for standard oxplosive charges, incendiaries, and the whole ganut 
of sabotage devices. Other examples could be cited. 


ALL of this land was conducted at Station XV under the 
direction of tho had assembled a large staff of camouflage 
experts trainsd in the cinema industry. A musoun of their products cocue 
piod several large rooms, This was in part the result of their originality 
and in part was a tribute to the thoroughness of the Gestapo, for it was 
uniegirable to use the samo device so frequently as to lead to Tacognition, 


Bocause USS entered this field at such a late date, it was not deomed advis~ 
able to attempt a duplication of the large and effective establishment of 
Station XV. Howsver, it was desired that thore be in this country a snall 
group which would carry on "the faithful reproduction of selected small 
artiolos indigenous to enemy end occupied countries," the modification of 
such articles by "the introduction of secret compartments for the transmis< 
sion of intelligence," and "the convorsion ef small weapons of destruction 
without loss of function to passable facsimiles of articles in common use.” 


General Statement of the Problen 


While the problem was given originally in the very broad terms quoted above, 
in actual practice CSS requested that Division 19 develop specific itens, 
This arose partly from the reluctance of tha Division to undertake to dupli~ 
cate the elaborate British set-up with its full facilities for large-scale 
reproduction, and partly from the OSS establisiment within its ow structure 
of « group skilled in forgery and imitation. 


Although @ muxber of ideas came forward under the Division program, only 
Tour reached the stage of actual acceptance, production, and presuzably use, 
: i 
ipo Ss . : i 
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These were flashlight cells suitable for the concealment of documents, 
explosive coal, knorm as Black Joe, explosive cordwood, and explosive 
candles. ‘ 5 . 


Historical Sackzround 

In Qetobor 1943, at the time when the ge submitted, the - Bs 
first specific request for a camouflaged| received and(b)(3) NatSecAct 
‘forwarded to XRL, who assumed responsi! this probe : 


len. To handle it LAL secured the services of an artist . 
and canoufleur of considerable ingenuity. By the first of March 1944, the (b)(3) 
group at MRL had successfully demonstrated that a standard flashlight bat- (b)(6) 
tory could be easly modified to accomplish ti:e purposes. Estimates of cost 

ware given, and OSS procured a mmber. ‘ 


At about the same time, MRL undertook the development of camouflaged coal, 

The idea of using a high explosive camouflaged as coal was certainly not 

now. Tho British had used it for years on the Continent, and the Germans 

ware known to have samples of a similar material, In all this preliminary t°8 
work, the custom had been to take a large lump of mtural coal, carefully i 
excavate the interior, fill this with high explosive, and equip it witha — 


‘. heat sensitive detonating system. Lumps of this kind were readily thrown 


from bridges into the tenders of locomotives, or could be surreptitiously 
introduced into storace piles, However, by the time of MRL activities 

Europeans had become very wary of large lumps of coal, and the custom had (4 
been introduced of smashing such lumps with a shovel, For this Yeason, and aan 
because such excavated lumps did not contain very large explosive chargos i 
and therefore wore mt very effective, the use of then had been abandoned, - 


URL approached the problem with the idea of making a limp which, while not 
containing any natural coal, sppeared, nevertheless, entirely that. This , 
thay accomplished by pouring melted Pentolite, containing up to 5 percent 


- lampblack, into plaster of Paris molds made from actual coal wsarplea. A 


Tirst report of this in Jamary 1944 was woll Teceived, so that IRL was 
encouraged to try the functioning of this device on an actual locomotive, . 
This was dons in February at Aberdeen with excellent results. Samples were 
provided in the spring for field appraisal, and in June word was received 
from England that) a quantity should be produceda Up to Ootober LRL worked 
very Closely with the with the result that 


approxinately ‘aree, mechanical strength, and 
moisture resistance were produced by OSS. ' 


Simultaneously werk was coupleted on the very similar problem of producing 
explosive firenood, except that here Jt was found necessary to chisel. out 
a cavity for the plastic explosive. i ‘ 


In February 1944, Colonel Carl Eiffier, who had organised a mmber of opera- 
tions in Burma, returned to Washington, and on his behalf Mr, Lovell sube 
mitted a request for an explopive candle, Colonel Eiffler said that in bis 
theater of operations the Japanese depended upon uhite tallow candies for 

il ‘ a : 
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Dilumination, and that it was customary for one of thesa to be placed in 
the center of a table around which a group of officers vould be gathered, 
It was apparent that if this candle contained an explosive charge and 
shrapnel, it would be in an excellent position to damage the enemy. 


RRL in June submitted a report of an effectiva devices, and this also ms - . ES 
produced by OSS with a contiming advisory s: e@ of the NRL group to the 
narfacturer, | ™¢b)(3) NatSecAct 


One other service was provided Division 19 to OSS under this problems 
That was the assigment of "through the Office of Field Service, 
to the OSS group. It was believed that his special talents and 
background could ba immediately useful in the field in the preparation of 
quantities of coal and in the solution of Gig enall. ‘ canouflaging 
problems which were contimously arising. ervices wore’ svail= 
able from the period June 1944 to July 19. reports of his we are. 
to be found in the files of the Office of Field Service. 


With his departure from this ais the active work of URL and the Division 
on SAC@#30 was toxminated, 


Technical Information ; <2 oe 
le ‘(b)(3) NatSecAct 


2. Black Joe (Explosive Coal) 


me consists of high explosive cast inte nolds soix(b)(3) NatSecket 
iginally fron actual lumps of coal, The coal is colored throughout’ 

(0.88 Jampblack) and 4s reinforced ajeinst breakage by black enaneled, 

sorim, This cast material is resistant to fracture, but should it’ be! 

chipped, the fresh surfaces exposed appear entirely ae aad since 

4t ig homogeneous throuzhoute 


t A 
The chief aafficuity encountered in mamfacturing the device ‘ay in the ne 
waterproof tdating system. This was importand since if it did not © 
work quickiy ‘the whole lump would be consumed harmlessly by the fires : 
Tho igniter df lead styphnate is scaled in the end of an Engineer Corps 
blasting cap ‘with plastic waterproofing material, and when coated with 
Plastic cement containing es aad is well conosaled whilr .t the sane 
tine ‘being as ignited. . 


The one maj ‘tent performed on a locomotive showed that the effective 
vess dependell sonenhat on the location of the limp in the fire box. 


-235= 
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i 
"When the charge was placed approximately 1 inoh anay from the walisy ii. 
it blew a 3x4 inch piece throuzh the inner wall, ard the subsequent rit 
Pressure wave in the water made approximately lefoot tears in both the'| 

inner and outer fire box walls. The boiler was not wder pressure, «= 1° 
but it is presumed that it would have been exploded if 1t had been.” it: | 


3. Explosive Firerood. 


Detalis were provided on how to split and excavate 2 round log, {412 |: 
it with plastic high explosive, fuse it, and reassemble the logs A - 
test of one of these containing 1/2 pound of Composition 62 was cone 
ducted in an outdoor campfire, After 19 min, the leaded fireplace: 
wood exploded with violence, . 


Although a satisfactory device was developed, it was never produced, 
because tie target for which it was destined, nanely the vood~burning . 
Thadlend=Burma Railroad, waz too inaccessible, 


4e Explosive Candle, 


Thite wax candles moulded in the conventional. shape of approxima 
1 in, in diameter can contain a moderate charge of axplosive (45 or 
or 


Problem Submitted: Ostover 23, 1942. Problem Terminated: October 5, 14h. 


SecAct 


ie 


Contracts OfMsre955 with | (b){3) N a 


Final Reports: IRL Report Noe 94 of dune 2h, 1944, on Explosive Coal. 
KRL Report No. 82 of May 10, 1944, on Explosive Firewood, 
URL Report No. 88 of June 4, 1944, on Explosive Candles, 


Patent Reports Patent reports on Black Joe we Firewood, and a 
Tplosive Cabties were sulnitted to Captain 0m Apral 13, 1945. ° pate 
a ea 
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Operational 8: und 


At the time when this problem was subaitted, 05S attention, and SOK to a 
lesser degree, was being directed toward Burma and Southeast Asia. Trans= | 
port throuzhout this region was.very vulnerable. Since roads were few, the: . |, 
even more limited railroads and sea-oing communications were of the greatest 
importance to the dapansse. Natwally both targets were extensively te 
exploited by the Air Forces and by the Navy. However, it was felt that saboe 
taga had a place in the cneral attack in two waya. ‘the railroads passed | 
through country which necessitated many small bridges, most of which were atl. 
presumed to be built of native hardrood.’ The cosan-vorne commcrce had at | | 
the start been carried in steel freightors but the supply of these was scrde! 
ously depleted vy the successful sutmearine campaign, with the result thap ..|  - 
the dapandse turned more and more to thause of amall wooden ships powered |!) -. 
by diesel engines. Those vessels varying in sise between 100 and 500 tons °; 
z were able to carry in the aggregate 2 considerable tonnaye of supplies to || 
the mmerous Japancse garrisons and outpoats throughout the South Pacifis 
e islands and along the coast of the mainland. ‘ 


Goreral Statement of the Problen 


Briefly, the problem sppoared to fini convenient sabotage methods which 
would result in the destruction of woden bridges and wooden shipae 


Historical. Backgr ‘ound 


2. Bridges. 
: : (b)(3) NatSecAct 
The problem was presented to MR, and at the same tine Dr. 7 
(b)(3) NatSecAct secured the services of! } 
|W Got a9 special adviser. Through his ~ 
(b)(3) CIAAct good office: an expert of the Forest Service dn the we 
bYG Department Scagrumrreite we Was released to OSRD for six months temporary! 
(b)(6) duty. From this time ot ere me very closely with those at MBL! | 
(b)(3) CIAAct art aseumed responsibility for the bridge irety, The: i 
(b)(6) whole problem ‘suffered from lack of data, and attexpts ta = (b)(3) CIAAct 


docate information regarding the type of bridge construction and the - (b)(6)F 
typeof wood used did not bear mush fruit. : 


By the end of January 1944 the opsrational picture changed sonsxhat ard 
doubts were. expressed in OSS regarding the policy of destroying the 
0 Burma-Thai Railroad which the Japanese wore conpletizg and which would 
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be of v. e Allien should they take over the theater. Never= 
theless, analysis of the problem contimed. It included 
attack by CUS, 1» decay, and explosives. Only the last of 

these appeared to have any promise, and since the Corps of Engineers 


had information indicating the seize of explosive charge and its pree 


ferred location for bridge attack, the Division undertook no work 


along these lines, The next most promising method appeared to be fire, 
but as will be olear from the discussion under SAC=45 the tropical 
jungles are rot likely places to tring about confleprations. 


A folding chain saw made by the («| for & while appeared 
promising for twoenan attack on bridge memberse It was thought that 
4 the properly selected bridge members Tere searly severed, the woight . 


of a train vould accomplish the rest. Unfortunately, & field trial at 


MRL in May showed conclusively that the chain saw mothod was impractical 


and extremely laborious. The death knell of the bridge problem was 
given by OSS Rescarch and Analysis Report Moe 1986 of May 6, 1944. It 
then appeared that recent intelligence indicated the Japanese to be 
using ateel in their bridges! 


OSS Research and Analysis Report No. 1591 of December 16,1943, com 
tained all available details regarding the construction, dimensions, 


mooring, and routea of the wooden ships to be attacked. It appoared 


that the general construction was not sufficiently different from 


American practice to prevent trials at HRL on mock=upse In late 


January 1944, it was decided therefore that a mumber of panels should 
be built on half scale and, by use of the dan and itierwater pool at . 


MRL, attacked with scaled down Lawpet charges to determine whether the 


standard Idmpet could be expected to be effective on wooden shipse 


ML Report No. 63 of March 21, 1944, reported the complete destruction 


of these panols and subsequent experiments showed that even when the 
panels were backed by simulated cargo a Limpet could be counted upon 
to do considerable destructive damage and produce a hole of rougily 


"36 square fcot in fairly strong woodsn construction, 
pit tee pane time INL initiated a separate line of attack. Ss 


felt that. air-vapor explosions might be a feasible line of attack. 


Thig had already been considered in part by SOE, whe had reported on 
the nracthiodbi lity 


of acetvilens-nir mixturms, After conversations with 


visited the/Bureau of Mines at Bruceton, Pemeylvania, and 


dexonstrationa of coal dust explosions. This was followed by a similar\ 


| ‘ (b)(3) CIAAct 
a (b)(6) 


visit to t |uhers a e . 
existed where [aad already begun work on a = : 
S principle was that of a cust explosion, (b)(3) 2 
T NatSecAct 


an Diyiedon 11, 
: ia British Central Soientiris caiee 
an Division 8, ara Hin D4vision 2, 


(D)BPCiAAct 
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oO On Harch 20, 1944, the first trial at URL was made using 5 pounds of (b)(3) ClAAct 
flour and various quantities of TNZ, whose Pride to aed as 2 (b)(6} 
ai: nd igniter 3 GOuUs ° Baw at once ; 
()(2) NalSecAct ee ine teas stcus vould be needed Tor his work, and . Be 
subcontract arranged under the exist: ce 
(b\(3) NatSecAct 15 conteagt. Osiisr=1023, (b)(3) NatSecAct 
: ees Ge ork cn which later was (D)(3) CIAACt 
(b)(3) NatSecAct christened "Salex." (bY(6) Est 


By May 15, work had reached the point when e full-scale trial (b)(3) CIAAct 
. against wooden ships seemed desirable. Fortunately the War Shipping - (b)(6) 
Administration had in ita possession in Yaltimore Harbor a derelict 
wooden freighter named the 2. 5. Pawtucket. This 500-ton ship was made 
available, and a demonstration ani trial of thé dust explosion principle - 
took plase.. Two different compartments in the ship ware tried: ona of " - 


1 
a 
nt 
a) 
et 


(b)(3) NatSecAct 


The Linpet work had also reached the stage of a fuliescale trial against 
wooden ships. This took place in late May at Hopewell, Virginia, when - 
& 20-foot barge, the Hudson, was attacked by @ standard Limpet (see .RL 
Report Noe 93 of duns 6) 1944)2 Serious damage was dons and the pre= 
vious work was entirely confirmed, It is obvious that magnetic attach- 
. . Went would not suffice on targets of this type, and the Pir-Up (SAC<3) 
“\was used, Throughout all of this work, at the request of Navy repre- 
sentatives of the David Taylor Nodel Basin were in attentance. 


" -+3e Houses. : 
Following the gucosssful experiment in Baltduore, the use of the dust 
technique against structures such as warehouses suggested itself. The 


Fee ie ore eee 
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0 TVA tests (SAC=49) provided a locus for such experimentse On ; 
August 30, 1944, @ two-story lumber storage house havirg a volume of: 

30,000 cubic feet ani little ventage was entirely demolished by the 
(b)(3) NatSecAct action! pack of flour, A nearby structure of one-story: 
havirg a volume ©; 000 cublo feat but cat ventage was seriously | 
danaged (see NRL Report Nos 152 of Ootober 16,’ 1944). sea 


Specifications for tha disperser=igniter unit, thenceforth knom as the 
SLulu," were submitted to OSS on September 11, The device as designed . 
could be operated either by an AC or a clockwork Gelay, Was convenient . 
for introduction inte flour which might be picked up in the field, ani. 
seemed to be a complete answer to the original OSs problem. It was put 
into production and tests of ths product ware most satisfactory (soe «- 

Mi Report Noe 180 of Jamary 20, 1945)« : ‘ 


4. Slow durnirg Explosive (Sik). 


With completion of the original 05S assignment, the work of aid (b)(3) CIAACt 
not come to an immediate ond. Throughout October he and - (b)(6) 


(b)(3) NatSecAct performed further experiments Tt appoared ti ’ : 
: very effective in dispersing and igniting other materiels than carbonse 
: ccous dusts, Alunimm » “asoling, ani a mixture of gasoline and 
alunimm were successfully used, and in that order of increasing ‘effeoe 


“s tivoness, el, 
(b)(3) NatSecAct ag, the was groatly od, ths best ratio (b)(3) NatSecAct 
WU to and the 6 pressure for ‘ an 


» am eddition, a new test cha=— ney 
and a immber of different, pressure (b)(3) NatSecAct 
appeared that « decision was needed - B 


(b)(3) NatSecAct 


ber becane availabig | 


gouges were used in wid 


oF . BS. 
Fegarding the future of[ | (YS) NatSecAct 
A large mesting was called, theref is at 

attendarce ace representatives of (b)(3) NatSecAct 


; Division 8, Division 2, Division 19, OSS, WNL, and SOL, It was decided: _ 
hat the OSS: request had been completed but that Division 19 would carry EE 
(b)(3) NatSecAct / on thi nd Lulu experiments until Division 2 could deteraing = || (b)(3) CIAAct 
\ / whothor they wished a pursue the matter more actively, Two days ister | b)(6) 
the British expert on the subject, was ab |! ( 
/ and gave his advice. Subsequently, Division 2 deoided agadza()(3) NatSecAct 
2, repared, iy ht 
: tt 
it 


. contiming the work, and the final reports were ?: ' 
b)(3) NatSecAct in guns. 294! cane-te the 22 ani a trial was! 
rf nade of it by their contractor Contract CEMsr=321), ae 

wf as a flash powder, The results were feported to be goods (b)(3) NatSecAct’ i 
A Se Zant Burnttg Inentiary (P51). es ae 
(iis) GIAAG SOE, in Decenber 1944, visited URL ani there =|.) 
(b)(6) ‘ attention of OSS, NDRC, and CiS a method which he had © '!: -": 
0 perfected for the vapid firing of weden houses. This consisted in 
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6 detonating a mixture of magnesium dust and powder, A trial at MRL on 
a specially constructed house measuring 12x12x9 fect was entirely svo~ 
cass: carried out, the structure being completely ablaze in all 
parts 1/2 minute after activation of FOL (see URL Report Noe 178 of 
January 31, 1945). 


Technical Information } 
i, viv ‘ 


Tha igniter disperser developed for the initiation of santicce of 
flow is é effioient for igniting explosions of dust and liquid 
SSX materials, 
(b)(3) NatSecAct 
so-called 
Baby Lulu extensively used in the testing in t) structure is ai 
: @ sinilar device containing 135 g. of niu mixture. ; (b)(3) NatSecAct 
Ze SiKe 3 7 
- 0 ‘The most important factors involved in the SX explosions are as follows: | 


a Efficiencies of dtspersion and denition, The lulu appears to be i 

satisfac or purpose, ie CO. a nag plain ad lied i 
. casing, as well as the magnesium, is shown to be dnportant, 
De 


3 Concentration and limits of Josibi1it « In goneral 1% appears 
that within several teot of i point =a ‘burst the mixture of SEX 


material and air is in the explosive range. 


Weight of SEX charge. This-is not extremely critical but varies 

- according to theory. The Inlu unit which weighs about 2 lbs. appears jj fF , 
satisfactory for 100 ibs. of flew or 1 gal. of the liquid SR mate i : 
eriais. It is interesting to note that cast high explosives such 
as torpex are very effootive aleo ss substitutes for lulu, 


21 
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2) e, Rate of Combustion. This 4s affected by the variable factors morn es 
abovee as obviously of great inportame in determining “we 
the amount of damage. All the SX materials are slow burning, which 
means that the p.riod over which they are exerting an appreciable - 
pressure on the walls of the confining space 4s of the order of 10 
to 150 milliseconds, ‘This contrasts with results from high exploe 
‘sives which provide a duration of a few milliseconis at most. 


2. Venting, This is the crux of the usefulness of SEX as an explosive. 
he mora complete the closure, the more damaging the result. In 
open air SBX is a very poor explosive. : 


3. Instruments to Evaluate the Effeotiveness of SBXe 


These gave considerable trouble. They were all different in design and 
Principle and gave differant results, but fortunately these are on the 
whole in good correlati.n with each other. The types used are as fol= 
lows: (a) piezo tourmline gauge, Division 2; (b) condenser type dise 
phragm gauge, General Motors Companys (c) piston spring gange, Factory. 
Hutual, Corporation; (d) impulse gauge, Dr. S. S. uy and (#) cannon 
gouge, Factory Mutual Research Corporations, 


ate be “(b)(3) NatSecAct 


As an igniter for flour, «asoline, or other SBi materials » it has boen 
shown to be of little value. ‘The Gil aspects of Salex are obvious and ‘ 
might interfere wit: ite use unless chemical warfare were boing practioed.s. 


Problen Submitted: November 22, 1943. Problem Terminated: June 8, 19450 ‘ 
Pe heres aaa Sr (b)(3) CIAAct 


Contracts: ciltsrag55 with, 
eal, ctigater,” OSGI a (b)(3) NatSec 
)(3) CIAAc offiotal diwootigator: May 22, I9k%, to vite WD, 1248, (b)(6) 
(b)(6)| ObereI023 subcontract with b)(3) CIAActE:. 
(b)(3) CIAAct official. investigators March 1, 1944, to Jamuary 31, 24.(b)(3) NatSecAct 


(b)(6) Final pi UNL Report Hos 183 of February 28, 1945. D ME, 
{ 9 je 22, Part 13 | | submitted (b)(3) CIAAct 
(b)(3) NatSecAct 9” October 5, 1945. ie ‘ : (b)(6) 
wditing, vo dnventiors hare been reported. . 


Patent Reporte: At present 
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SAC@32 WOODCHUCK 


Operational Background 


It was obvious fron field experience that the chanoss of really satisfactory iH i. 


train wrecks are greatly improved 4f they occur in tunnels or on bridges. 
Since both of these Jocations are <enerally guarded by the ensny the more 
conventional type of attack on the roadbed becemas impossible there. ; 
Te tunnel problem was met by the development of the Mole, already described, 
and the bridve problem was svbaitted separately. 


General Statement of the Problem. 


It’ was proposed b; Mr, Lovell that perhaps the photo-electric cell of the 
Mole or some similar cell would operate by virtue of the greatly increased 
Light which might fall upon it if 1t were placed under a railroad car thich 
passed sudderly from land to an open trestle where reflection from the 
water would be considerable, 


Historica, Sackground 


had &@ survey conducted from which it appeared that photoe . 
electric ca. wore not sufficiently discriminating and that many European 
bridges had solid earth or oinder tops which would fool the best possible 
Woodchuck, Hs proposed that SACe2a would provide a solution, ‘This, however, 
required that an observer should initiate the charge, and demanded that he — 
know the time when the particular car containing the radio fuse would appear. 


From an operational point of view this was impossible. Accordingly, the 
problem was abandoned. 


~ 


Problem Submitted: Novenber 25, 1943. 


Problem Torminated: January 31, 1944. : 
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. 045, although later St would have been possible to develop models using 
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SAC=33 SUSHUASFR 
NR=109 


Operational Background 


in both OSS and Navy operations close contact with the Japanese in jungle 
territory was expected, In this type of fighting the exact location of 
friend or foe was most difficuit to ascertain, The suggestion ras made that 
the location of the enany might be achieved by a ruse. It was plamed to 
plant surreptitiously in the jungle a device which after a period of tine 
would fire ona or more revolver shots and simultansously disturb the foliage. 
This, it was presumed, would attract enemy fire, and since the planters of 
the trap would be located on the other side in a good vantage point, they 

in turn would learn the location of the enmy, x 


Gereral Statement of the Problem : 
A device to fulfill this requirenent was requested, and the following 
characteristics noted: "It shall be small, portable, and selfeactivated. 
it shall, be capable of being installed by a single operator in a bushy ter= 
rain and shall functionally, aftor a predetermined time delay, vibrate or 
move the bushes and intermittantly fire live bullets in a predeternined 
Girection, It shall incorporate within itself either self<destrustion or a . 
booby trap mechaniaz." The lest requirement was discarded almost immediately. . 


Historical Background - 


The problems received from OSS and the Navy differed only in the caliber of 
the cartridge to be used, and by mutual agreement work procesded based on 


aithor a 922 oF a .30 cartridge, (by(3) CIAAct 


The Navy provided drawings of an idea submitted _ | but (5)(6) . 
this was discarded by the IRL r ‘ate and camplie . ee 
cated for the purpose, Tnsteat advanced the suggestion OBS 
of a modified time pencil suital at’ to a real gun or « cheap sinula- ~ Re. 
tion and provided with a clip for attachment to tree linbs,, This ides was 
very simples to test, and the problem was apparently solved, since the firing 
of the bullet gave enough recoil to the Sushnaster to shake the linbs to 
whish it was attached, x : a . 
The idea appealed to the Services, ani in February 19. ef(b)(3) CIAAct 
URL subsitted samples and a report describing the first q  (b)(6)EF 
Hoe 46, dated Yebruary 17, 1944). “Trial and ordticisa of this early nodsl , 

t i. ‘ F : 


l. 


: 
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oO ~ lead to refinements (MAL “eport No, 66 dated Apri] 3, 1944) and on the basis 
of this OSS instituted procurement. In the interests of simplicity and . 
cheapness, further design changes were required, ami these were detailed in 
the final report on the subject issued in July 1944 (ML Report Noe1l3). 
The unit which was then accepted fer production was a single shot, expendable 
item. 


The solution of the multiple shot unit was more difficult, but it was finally - 
achieved by clipping to the trigger of an M-3 submachine gun an adapted time 
Pencil which by its firing triggered the gun and discharzed the extire clip. 
This also was accepted by OSS and procured in August 1944. 


From time to tine models were submitted through CONINCH to the Marine Corps 
Squipmant Yoard at Quantico for tests, from which it appeared that the Navy 
had no requirement for this device, and if ons arose, would we OSS as a 
source of supply. ie 


lastly, a vory simple booby trap modification of the Bushmaster was devised 
at the raquest of OSS and put into production by them in the fall of 29, : 


+ 


Technical information 
2, Single Shot Bushmaster. ; ; ee os 
a (by(3) 
NatSecAct 


2 Multiple Shot Bushmaster, y 


(b)(3) § 
NatSecAct 
"bt: 


Problem Sumitted: November 29, 1943, by OSB, December 10, 1943, by the Navy. - 
‘ob Lan 3, teptember 19, 1944, by OSSy February 20, 1945, by Mary. 


Contranty | csusrap55 with! | (bN3) NatSecAct BK 
t IRL Report No. 213 dated July 21, 4h ‘| | 

mbt Forwarded to Captaid April 945» (b)(3) CIAAct 

_ (b(6)* ;! 
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SAC=34 FACSTUELE 


 Rerational Buckground 


“secret intelligence operators of both C&S and SOI} had need, on Sn Ssaeties : 
to tranamit photographs and drawings which covld not be reduced to words, | 


To do this expeditiously it nas thought that existing radio equipment 
might be used. 


General Statement of the Problem 


NDRC was asked to develop "facsimile equipmont for tranmitting black ordi! 
vhite pictures using the radio link comprising a emall power transmitter |! 
of 15 watts rating.” Operation from a Gevolt storage battery ani from 110: 
or 20evolt A.C. (25-60 cycles) was desired. The size of the piotures was! 
to be 4x5 inches, and the total waight 20 pounds. for the complete equipnant, | 


i 


Historical Background 2 


The problem originated with the Brit: ched Division 19 fron! 
a gr aes sara 
vr eq was to consider the problem. Dre Ae Fe 


2 

| 
Lie 

Murray, Technical Aide of that Division, pointed out that in 1942 they had 4 : 

had a contract( = Jaong eimiler lines, ‘The final report of this t an: 

entitled "Aircraft Faosinile 1 Equipment" @ British, || l } 

and entries to Fort Womouth obtained for! ; hee CIAAct 
1 aS. i 

OSS ani SOL felt that the requirements were Barb met by ary previous work aie x 

ard this opinion was confirmed by a canvas th: <i 

ber of mamfacturers, Although ons of tiese ; za(b)(3) NatSecAct 

down & complete proposal, for a research pro » Wiis Was never 


and the problem was temninated by the BAGG Committes (ove 5h seam secs after 
ite establishucnt in Wdbe 


‘ i 
: ‘i : ene 
Problen Submitted: Decenber 10, 1943. Prot s } Roreabes % jhe 
: 7 an 
ct 
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Classification: Contttentiel—te 
Restricted 


SAC@35 VARGA 


Operational Background 


In commando raids attack on key power stations was auch favored. -In- 
such operations the transformers genarally suffered, for they wore acces 
sible and vulnerable,. Another favorite target wos stand tarke of of] and 


G88, and in both operations it was desired to set fire to the liberated 
oil and fuel. ‘ 


4 
' 
' 
H 
‘ 
{ 
' 
} 
' 
’ 


‘ General Statencnt of the Problen 


It was proposed that MRL should study the sinplest way of disrupting 
transformers and oi] storage’ tanks and setting fire to the contents 
thereof .* : . 


4 


‘e) Historical Background , : 


. 


Drawings of the Josephins, Wreath, Star, and Cavity Link charges were a, 
obtained, and on appraisal appeared to give a tatisfactory solution to the 
Problem, Existing incendiaries such as Paul Revere (SACW6) were also ade= 
quate." No active work was therefore undertaken by Mile ‘ : 


Technical Aide 41 office, naiy (b)(3) ClAAct 
Various suggestions of trareformer points able to sniper rifle (b)(6). “Fee 
attack, and suitable sketches were received by OSS and Presumably distrie i 

buted to thelr operators, . . 


Problen Submitted: Decenber 15, 1943, | 
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‘Prpblea Terminateds Septenber 295 19440! 
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Classification: ‘Seoreh-to-Restristed 
SAC=36 MORTAR : \- 


Qperational, Background ‘ 


* Throughout sabotage and commando operations ths need for flashless silent 
weapons has been apparent (of. problems SACewl, -13, and 14) In addition, 
to hand weapons, it seemed that a device of longer range would be valuable, 
Targets visualized included selected houses, Well ees transformer stae 
tions, inaccessible gas ani o11 storage tanks, and the like, Presuably an 
agent could approach within 200 yards of a selected target, instali his 
weapon, and conduct a successful attack which would be very difficult to 
combat 4f the source of missilos was wrilsclosed by flash or sound, In addieg 
tion, the weapon should be provided with tine delay action if desired and 
should be expendable, i 


i 
’ 
4 
1 


General Statement of the Problen 


& device meeting the above requirements had been developed by SOE dn England, 
and wes known as the Spigot Mortar, Demonstrations of this te both OSS and 

= O ’ Division 19 visitors had convinced them that a useful device hed been dsvel- 
oped ani that the United States should take steps to secure quantities for 
Teal OSS operation, At the same time it wis felt that the Spigot Mortar | 
would interest the Ordnance Department and Army Ground Forces. \ 


In December 1944, OSS approached the British with a request for a share of 
British production, It embarrassed SOE to reply that they wore unable to 
fulfill their ovm demands, ani the suggestion was advanced that the United 
States should take the British drawings and with British assistance put the 
device into American production, This was precisely the request which was 
passed to NDRC on Jamary 5, 1944. iS 


Historical Background 


Upon receipt of the problem the assistance of the Engineering and Transition 
(b)(3) NatSecAct = ee eee once to the arrangement of a contract 
a subdivision of (bY(3) f NatSecAct 
With arrangements concluded and the program ready to , 
go, OSS most unaccountably lost enthusiasa, and it required firther comversae 
tions of an extended nature to clarify the 08S decision, This was finally a, 
dons, and it tas deoided thats (1) an evaluation of rockst weapons Versus . ‘ 
Spigot Mortar showid be requested of Division 3s (2) British drawizgs and 
specifications should be altered for U. S. production and a few models sup= 
plied by NDRC, and tooling up for large OSS production was to be deferred; 
g) (3) a trial of the effect of the Spigot Mortar against locomotives should 


‘ 1 
a i 
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(b)(6) 
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(b)(3) NatSecAct 
On this mora limited basis the, began active wrk, and by : 
med their part of the program, In the eame month Dr, toes 
of Division 3 submitted his analysis, which made it obvious es 
that rookets and the Spigot Mortar wore complenantary and not competing 


instruments, At the end of Karch the workers were favored by the visit of 
who had completed the development of the weapon in 
ng: ° 


By this time it was clear that adaption of the British invention to 


Aénsrdcan production techniques should not be dons b A number of : By 
points of improvement became apparent, and taf eed proceaded (b)(3) NatSecAct 
a further complete redevelopment of the Weapon, was favored by the... fi 


ference called early in July, This meeting ral very large § : 
Camonstrations which were arranged at WRL and to which 1423(b)(3) ClAAct 
son officers from all interested Service branches wore ted. These den(b)(6 
onstrations were sufficiently impressive for a formal request to be received 


in duly from Ordnance and Army Ground Forces for trials at both Aberdesn 
Proving Ground and Fort Benning, Georgia. 


The months imediately following ware spent in completing the changes fron. 
the original British design and in making a sufficient quantity of sanples: 
to accommmxiste the various S: ation Office assigned Mr. 


[and OSS ansigne Jo to act as expediters, 


In October 1944 part of the original OSS request was fulfilled by firing . “ 
six live shots at moving and etatdonary locomotives at Camp Claiborne, aye 
Louisiana, with the cooperation of the 756th Radiroad Operating Battalions ‘ 
The result was great damage but not deraiinent, : : ‘ 


ae 
During November ard December the units Tequested by OSS ware delivered for 
trdal at URL, and in Jamary the shipment of the Tequasted quantity was 
nade to Fort Benning and to Aberdeen, OSS acceptance of the device was: 
imediate ard was greatly influenced by @ speoific operation planned by : at 
General Donovan and General Wedemeyer, The result was a large OSS procures - 
ment program intended to supply a tean of several hunired agents uho wre 
to operate in the interior of Chinag 1000 sights, 2500 guns, and 12,500 
bombs wore required, Proourenant was facilitat Pies 
of & mmber of the tools and dies located at the (b)(3) Nat 


4 second mesting with Ordnance -ani Ground Forces was called on Jamary 8 ; 
1945, and it was there decided that OSRD's work was complete unless further 
Yequests should arise as a result of the Aberdeon and Fort Reming tests, 
This did not occur, for both groups decided against the weapon, 


SecAct 
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© with Pentolite, tius settling a point raised by the British who had abare . 
doned the original filling of 808 {a nitroglycerin explosive) and who had 
quastioned that filling of the heads with Composition C2 in the field would 
be possible. (See IRL Keport No.» 201 of May 1, 1945.) 


By spring OSS had been provided with all reports and equipment, and wORG ‘ 
withdrew from the problem. : 


, Zechnical Information . 


The Tree Spigot Gun is a very light oni portable weapon nhich is capable 
of throwing a baab charged with 3.1 lbs. of high explosive to a distarce 
of 250 yds, It is desigred for/ 
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Problem Submitted: January 5, 1944. Problem Terminated: Jume 8 1945. 
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Contract: O&vere1279 with 


(b)(3) CIAAct 
offiodal investigator; ee eee NatSecAct 
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7 (x6) ~ Ei 
Final Reports Division 19 Serial No. 26 sulmitted to| on _-(b)(3) CIAAct 
; arch 3, 1525. ; a | al : (OX) 
. Zatimt Reports Formed to Gaptain| fon dune 23, 1945. + (ox) GIAAct 
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SAC#37 CRICKET 


Operational Backgroumt 


Although both SCE and OSS hed large research groups which had developed 
@ mmber of radio sets, they felt the need of a lowepowred transmitter 


of ninimun size which they visualized distributing throughout ada ileal 
to D-Day for the transmission of intelligence. 


General Stntement of the Problen 


|— © Historical Background 


| 
| 
| 
(b)(3) CIAACt yanoddately on receipt of the problen it vas traneaitted to Division 13° ‘|). 
(b)(6) who presented it cial firns with the result that by (i. 
(b)(3) NatSecAct Fol of O85 was in direct contact with |! 
ta | @ Division 13 was nov interested in problema =|: 
Were considefed more assembly jobs, the : ie was handled ey Ls 
(b)(3) CIAAct ie noeforthe ts i 
(b)6) ; at 


Problem Submitted: December 18, 1943. 


Problem Texminateds March 16, 1944. 
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Classification: Secret 


Operational Background 


Although there scemed practically no likelihood of being about to carry 
out sabotage against enemy submarines, OSS nevertheless subaitted the 
Problem with the hope that if some startling discovery were made, opera= 
tdonal groups would make use of it. 7 


General Statement of the Problem 


It was suggested ‘that the battery water ‘and the air conditioning systens 
would be vulnerable, but a free hand was given in the methods to be 
explored, : : ; : 


Historical Background 


The problem was ‘immediately assigned to KMRL, ami they were provided with 

Bratish Laboratory Contribution No. 58 ontitled "Attack on U-Boats.” 

This interesting document described a German submarine which was captured 
intact dn the ‘nglisH Channel in 1943 and gave an analysis of the vulner= 
able points as appraised by SOK in Sngland. ‘he information was consid= 

ered of valus’ to Co: groups making sneak raids on French ports. 


: at 
i ed permission for a visit to Portsmouth, Ne He, | (b)(3) 
where doan submarines were inspected, From this xt appa (b)(6) 

ind . 


SAG-35)- (3) Attack on the bearings of the propeller shaft by shaped 
charges. (4) Contamination of the battery water. : 


Only suggestiona (3) and (4) received active stuly. Suggestion (3) 
sulted $n MRL/Raport No. 139 of August 23, 1944, which indicated that 
effective, Suggestion (4) resulted in tro 
i: URL Keports No. 137 of September 14, 1944, ami. 
Now 148 Af Ogkober 14, 1944, which continued the work previously reported 
under rg eet Gace2s5). (See URL Report Ho. 42 of February 1, 194he) 
yi i 
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Tech{ict Infprmation 
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j g It was found that the Fountain charge (cf. SiC~10) would penetrate 
A 6 in, of steel when used with a iein. standoff at a water depth of 
. 62%. It was also demonstrated that the charge was waterproof, The 
charge consists of a steel shell of 0.090 in. thickness, 4.—in, dine a 


neter, filled with 2.5 Jos. of 55045 Pentelite and having an 80° angle 
Cone i 


2. Battery Attack. 


(b)(3) E2 
NatSecAct 


ve, 9 ” _ Problen Submitted: ‘February 9s W9hke Problem Terminated: Beptemer 19, 19kbe 
f —_ ——et acs 
(b)(3) CIAAct > 
(b)(3) NatSecAct ee 
(bY) : Pie Go Ait — ekg ee sd 
Final Reportt URL Report No. 139 of October obs and MEL Report Noe 148: 
Fostior i, Whde. i ‘ e se ° eles 2 fy ae 


i rt 


ad é ‘ re . | 
Patent Report: No inventions were made, i ane 
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SACe39 LOCUST 


Operational Background 


it was thought that sabotaze of machine shops could be readily aco 


1 i Y 4 fe ae 
by subtle means if agents could be suppjied with some simple device which | 
would spread corrosive fumes. . : 


- General Statement of the Problen me ciAAct,* 
: : It. 
The suggestion was_made firat by! Chief of Division a2 
(b)(3) NatSechct and President ef| jas roLiowar ic 


. af 
"As you know, I have been antrigued fora Jong! tine with ‘is posase +i 
bility of using corrosive gases on industrial; targets and certain a 
woes ee Fcigenid aetna ehiocs ard _ 88 & DOB ; ple reagent, have (b)(3) 
5d : sate ah, with : i 
*(b)(3) CIAAct Ko NatSecAct 
(b)(3) NatSecAct ONCE Kas been done, although all lof ws who have worked ! } 
(by) - around the laboratory have had experience ee would indicate the ee 
1 possible value of such reagents.” \ 


y 
i 

1 

study was requested on all types of corrosive x er Yen the thought | 
that & they were not detected at once serious rusting and'pitting of fine 
machinery would result, ani if they were detected tite tine ould be Jost ,' 
in cleaning the machinery, I, i\ if 
. - 1 


r 


|. BB 
eX uy 


Historical Background 3)\N Heect re : 
The problem was assigned to sae 7 


contract, and work conti 


th piven Gi ef ill 
as been doe to show. that the dea roe ain st the = 
eon ne show was rot 5: 5 ae 
was terminated ; mi re Al 


(b)(3) NatSecAct 6 


ze 


technical Information 


| 
Secheiee) Tetomatice | 


4 search of 42 corrosive compounds indicates that 4% is fairly. . 
corrode steal surfaces pote but the quantity of cotrosive would |: 
be necessary to treat a small factory eT ach itis would be don= ip 


tained only in a rather 
liquid corrosive te 
corrosives such as th 
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in addition, all solid corresives are felt to be slow in their Teaction 
and difficult to disperse. These figures are based upon the assumption 
that the means of dispersion would be such as to distribute the material 
more or less uniformly about the room. It was not forgotten that bromine 
is a chemical warfare gas which would remove it fron consideration. 


Another factor which makes the picture even more discouraging comes fran 
the fact that grease films sem to protect surfaces very effectively. 


+ 


: : . ; = 
Problem Submitted: March 8, 1944. Problem Terminated: duly 6, 19440 


i : ner BRN 
Gontrasts CEMer~1023 with is 2b, 1943, to (b)(3) NaiSecAct 
Yun 0, 1945. | | ny sapere an 
1 2 - ie ‘thy 
: H 12 
Final Report Serial No, 22, Part Il, dated Deceabsr 27, 1944, i!) E* 
meats Ton October 4, 1945. oe? (b)(3) CIAAct 
: 7 ji rr be its - (b)(6) 
Patent Report | io inventions wore made. 
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Operational Background 


Mr. Lovell believed that it might be simpler. to bicw up an autancbils. 
“with high explosive than to destroy it subtly with Caccolube (SAC=9) 0 
The need for a variety of methods of attack on automotive tial was 
obvious. = 


i 


General Statement of the Problem 


= was known that both Yivision 8 at ee. ‘the 
(by(3) NatSecAct had developed Liquid possible 


that theses materials could be wuitebly camouflaged amd introduced into 2 

gasoline storaze drums or automobile fuel tanks, Since these liquid explo= 

sives derived their itsensitivity from additives, the possibility poten 
SN . that extraction of the additive by the gasoline would leave an extrenely 


sensitive explosive residus. It was assumed that the explosive base would 
be insoluble. : 


-O 7 4 


(b)(3) ClAAct Historical Background 


(b)(6) : Upon re it was suggested that Division 8 micht handle 
it, but Chief, felt that the work could better be done 
(b)(3) NatSecAct —by"pavision 19 at IRL, Division 8, homavers was clad to provide samples | 
‘ormation, This they did in Apr: 
Ser meas, As tna come ee tho taroWeN (b)(3) NatSecact 

(b)(3) CIAAct provided information on their p gave advice to 
(b)(6) at MXL, who was in charge. This advice was all negative | 
> thane euch serious doubt on the practicability of the esac has oss 

: withdrew, 


The questions ard answers ‘¥) plows : : 
* “Ausuming a quantity of are is .(b)(3) 


added to a 50egal. drum of gasoline, NatSecAct 


2. What are the chances of explosion of this drum from the rough oar 
that may ve expected an transport? 


Answer. Even asquning what would sppear to be the worst possible ae i 
‘Gane, the chance of detonation would be extremely renotes 
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(b)(3 NatSecact ‘pinion, therefore, that there is only a slight chance of detonatitn mm 
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2. If a quantity of just the gasoline phase in the drum is tranaferred 
to the gas tank of a truck or plane, what behavior might be expected? — 


Answers  (b)3) 


Tt is 9 cartaimy Uint It would not detonate when dvawi into an , NatSecAct 
ergins in this manner. - ; % ae 

3. Win bear erring the contents of the drun to the truck or plane a. ' 
‘quantity o gets into the tank, what are the (by) 
chances of  datongtion as it flows Through the gasoline om lines end > +.NatSecAct 
into the cylinder? Bee 


Answer. If it were dram into the carburetor it ‘iain woealy cause 
Stoppaze of the engine, Agsuming 4t is carried beypnd into the mani= 
fold and into the cylinders, there is some chance of detonation. It 


is much more likely, however’, that the heat will cause doocuposition ue 
but that detonation why nob requlte .  (b)(3) 


"assuring that] jas an the tank cess ofan | atSpcAct 
engine, \ ’ |. NatSecAct 


4 what are the chances of detonation of this fron heat, ; ana or 
churning? : i 


Answer. Engine of] is a very affective deconsitiser. Ty ds ow 


(b)(3) CIAAct 
Some further work was attempted at andind F(b)(3) NatSecAct 
this purpose dyes, were obtained from WwitR(b)(6) 


the thought that a product resembling lubricating of] might be ‘obtained i 

and liquid explosive thus smuggled inte ocoupied territories (of. SAC@16). BS! 

Unfortunately, 4t was found that; ba which the e ves +? (b)(3) 

were based destroyed the dyes. : \ \\ i vNatSecAct 
. a cos 23 


Technical Information 
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Problem Submitted: May 18, 1944. Problen Terminateds . duly 1) 1944. fh 
Contracts otater955 with] Th (b)(3) NatSecAct j 2 
Final Reports my Repent Hoy 25 of Augunh 2hy 2WAfe) “ 
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Operational Background ; 


The OSS operational picture was given as follows: “One of our airplanes 
scouting over enemy country, preferably at nizht, throws out delayed 
action flares at various intervals,- Later in the night or the next night 
they will be activated to send up various colors of Very lights all for 
the purpose of misleading the enemy, of indicating guerilla forces giving 
signals whera no guerilla forces exist, or possibly acting as night 
markers for following targets." : : 


OSS pictured these operations as taking place in dense gungles in Burma. 
SOE had @ similar operational requirement, but it was a matter of very low 
priority to them and they took little 4nterest in the probien, 


General Statement of the Problem 


Immediately upon receipt the problem was assigned to KRL, and within tro. 

months two preliminary models were ready for trial, One type contained a 
the Very cartridge mounted on a spike which in theory would be driven into jj 
the grouml by the force of the impact and would securely hold the device in |: 
an upright position. The other model was hemispherical and so weighted ti 
that it would roll inte an upright position on reaching the ground, The ~ .; 
faret drop tests conducted from an airplane in July 1944 showed that the th 
spike model was quite unsatisfactory, being very susceptible to the nature 


of the ‘terrain, 


i 

1 

. i 
i 
The bowl model however appeared Yreasonably suitable and was thenceforth the F 
prototype on which future work was based, In its earliest form it consisted 11 
of @ breach tube which was soldered to the bottom of the bowl on the inside |i 
and held the upright Very cartridge to which was taped a time delay enol. : 
= 1 

i 

} 


To cushion the shock of landing aml to prevent the cartridge from firing at :!" 
once, @ small lump of plasticine was inserted in the base of the breach, 
This device was fully described in URL Report No. 212 of duly 24, 1944, and’ 
sppeared go promising that at OSS request MRL proceeded to procure 500 models 
to demonstrate the performame of the device. Tha first assanbled unites 
wore subjected to airplane trial at Beltsville, Naryland, on Decanber 15, 
whon they were thrown from an airoraft at speedsvarying between 100 ani 200 ; : 
mph and at altitudes between 1000 ani 2000 feet. The Yesult was very disap- | Be 
pointing. Many of [the units fired on & and others were broken up by the i! § 
shock, The MRL ‘under greatly atrengthened the criti- *! f 
cal parts ani a er drop was on January 30, 19454 The unit was. 
shown to be inadequate, and.4t appeared that the lump of plastioine was 8 
handicap rather wa an assistance. 
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) + With the omission of this and with some further modification of the mount= 
¥ ing for the cartridge and Pencil, furtiuer trials took place in March which 
were on the whole fairly successful. At that time it appeared that the 
critical point was ‘the time Pencil which bore up poorly against the impact. 
. This was confirmed by further tests in May which showed that the tension 
wire in the tins Yencil temied to break or slip, and it appeared that this 
could mot be corrected unless the terminal velocity of the Veritas unit was 
materially reduced. The idea of cloth trimers, so successfully used in 
the He69 bomb, was thereupon incorporated, and on dune 22, 1945, a moder= 
ately successful demonstration was performed, 


By this time, however, the Service interest which had never been very 


strong completely disappeared, ami the problem was concluded with only a 
partially successful soiution, 


Technical Information 


The standard Very cartridge consists of a 6-in, fiber board tube with 
lwi/2ein, outside diancter, 13/l6-in, inside diamster, and a metal cap 

. or base covering the tube at ona end for a distance of Jel/Qein, Compres= 
sion of the metal end by the trigger in the Very pistol fires the signaly —~ 
in Veritas, however, it is desired that the cartridge not fire on impact 
but Prather by the astion of a delay Pencil. 


©) lp ii aie ahew dea cicade “ok! aeataataatang waterproof initiating 

a system. It consists of a small nomerratic blasting cap crimped to a 3- | 
inch length of safety fuse wa’ ‘ed with Aaragcere The special “ 

blasting cap was made by the contained 3 ge of 60-50(b b\(3) NafSecAct 
mercury fulminate=potassium chlorate, This Sodtantden train connsct: 

spring smut of the standard tims Pencil to the base of the Very carceiages 
- The cartridge and the Pencil are taped together and inserted a socket 
which is screwed directly into the bottom'of a hemispherical steel. bowl of 
4el/fmin, internal diameter. Cloth trinners of 4-ft. length are attached 
to the outer rim of the bowl, and the whole unit weighs 11.7 ox, By selee= | 
tdon of the proper colored Pencil a variety of functioning tines ds obtained, : 


Such a unit falis at the rate of about 75 ft./sec. ani has at ‘Ieast a 756 
chance of murvivirg impact with firm, grassy ground at this speeds 


Problen Submitted: Sipral 4, 19446 Problea Terninateds June 8 19456 ; 


a : Contracts. OFMer=955 with 1" “(b)(3) GIAAGt 
offisisl dnvestigator. = * (b)(3) NatSecAct 
| Final. Reports ee Report Hog 122 dated July 24, I9dte (b)(6) .. 
. Patent Invention report forwarded to Captain (b)(3) CIAAct 
paeee verse [__] 
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Classifications Confidential 


SAC-42 LIMPETRY 


Operational Background 


One of the methods of attack which proved most profitable was the use of 
Limpets against merchant shipping, This-type of attack apparently origi- 
nated in the Revolutionary War when soma enterprising Americans attacked 
British ships by detonating against their sides large bartels of gun poe 
der. As in all forms of warfare, considerable progress had been made, and 


with the discovery of high explosives much emal ler Gevices became possible 
ard were of great effectivencss. | : 


At the beginning of World liar II, SOE very quickly produced a emall device 
oporated by underwater time delays and equipped with megnets for attachment 

to metal ships. Sy the time that OSS had been organized, the British Lime 
pets had gone through several modifications ani a very elaborate underwater 
Tesearch program was in fyll swing in Englani, This inoluded such interest~ . 
ing devices as the Sleeping Beauty already mentioned in SAC, a selfH 
propelled automatic Limpet, and a variety of equipment designed to give an 
arent security and maximun performance, both above and under water, 


In addition to this British activity, it was know that the Italians wre 
especially interested in this field and had crafts and agents comparable to 
the British operating in the Uediterranean with sone effect, The Germans 
at the same time were not far behind, 


It scoemed desiratle that an American research PYogram along the general lines . 
of Limpetry should be undertaken, although it was Fecognized that this would. 
consist largely of clearing up a mmber of loose ends not previously covered 
by problems SAC=3 (Pin-Up and Magnets), SAQ@10 (Sympathetic Fuse), and SACe . 
32 (Teak), The urgersy and valus of such a pYrogran was contdmualiy apparent 

to all from the recurring newspaper accounts of successful operations of ‘ 


this type. For interest, the following excerpt from the New York Times of 
April 238, 1945, is quoted, y ; , 


eSaboteurs blew up four ships and lighthouse 4n Oslo Harbor at 6 otolock * . fF 
this morning, according to the local correspondents of the Nasi-operated 


ST3 news agency. Foreign workers employed in the harbor are being blansd’ 
for the disaster, : oe 


“Two of the ships where the German 3,000=ton vessel Orteleburg, which founl= 
sred quickly, amd the Norwegian 5,500eton Tugela of the Withelusen ‘Shipping 
Company, whichis now partially submerged, Other ships owned by the Norwegian 
American line gnd the Thor Thorsen Shipping Conpany. respectively are still - 
afloat, although badly damaged. : . . 


the 


Gass 


. tay eee rece es 
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Unfortunately celluloid was not compatible ard a selection of | 
@ new filling was therefore r: Wi @ cooperation of OSS the .'': 
(b)(3) NatSecAct best filling was determined This material was known frou 


(b)(3) NatSecAct 
_ (b)(3) NatSecAct 


3e Attachnont. 


\(b)(3) NatSecAct {222de where the operator would £411 them with plastic explosives, 
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"The German Commanier of the Bergen naval district announced today that ‘lL 
all. ships, regardless of size, must halt at the risk of being fired on or’ we, 
sunk whensver they are approached by German war vessels or German merchant= - 
man with military crew," as) a 

etd 
othe 
yi 


General Statement of the Probiem 


It was desired that Division 19 should carry throngh the testing ani prov : 
stage the various improvements which had resulted from work on the three > 
problens mentioned above and to demonstrate that the American production of | ” 
the limpet was satisfactory for OSS ami SOE use. ~ . 


Ls 


Historical Background 


The problem was assigned to URL and ccvered a mmber of fairly distinct . 
subjects which will be treated separately below. 


: ! 
1. American Limpst. 7 5: r cH 


OSS had, because of the shortage of brass in this country, decided to ‘li -: 
abandon the standard British Limpet. construotion which was very consume | 
ing of that metal. Using the British design but substituting oelluloda | 
for the Limpet body and bracketed side arus, OSS was able to produce ¢ 
very cheaply and quickly thousands of Limpets which they ani SOE would - 
have baen unable to acquire in any other way. The resistance of these : 
new cases to rough hardling, hunidity, and temperature changes was & 
matter of some importance and was shown to be satisfactory inkRL = 
Report Noe 181 of February 10, 19456 tea, Hes 


2. Explosive Filling. 


The British custom in using iAmpets was to supply them empty to the 


Division 2 work to be most effective under water, while at the sane 
tine being shown to have complete stability in contact with 

As a result of this selection OSS procured the necessary cast ie 
blocks from 3, Nebraska, Ordranos plant of the Navy, Canplete | 
safety of tha ‘dlied Linpet to rifle fire was deconstrated at MRL, 


The larger part of! the OSS production was provided with magnets of the. 
type described in SAC=3, Some 5000 Linpets, however, were nade with 
PineUp attachment, ani i+ was requested that 


| 
| 
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not be detrimental to the ears of a evimmr unier water, MRL Report 
No, 147 of October 13, 1944, clarified the first point and No, 119 
of August 1944 clarified the second. : : 


be Placing Rodse 


From tine to time URL performed teste with different designs of Placing 
rods produced and submitted by OSS, No original work was, however, 
done by NORG. : 


Se Syupathetia Fuse. 


by URL Report No» 85 of Uay 12, 1944, which showed that even overloaded 


PlineUps would not cause this to happen so long as the walt block. renained t 


undissolved in the Sympathetic Fuss. 
6, Flotation Chanbera, 


An operator placing Limpets fron a kyak or rowboat was not concerned 
over the weight of the standard Limpet hich with attachnents came to 
nearly 10 pounds. However, a man operating under water was concerned, 
and it was desired that the Limpets should be buoyed so as to be nearly 
neutral in water. This was successfully accomplished, ani the details 
are given in URL Reports 165 of December 28, 1944, No. 175 of February 2, 
1945, and No. 221 of duly 4, 19450 ; 


Te Effestivemsse 


Although the British had sufficient data to prove that the Linpet as 
Gesigned was extrenaly effective in its use on steal ships, 4t was not 
clear what effect a Limpet would have on wooden vessels, This question 
was answored by a cories of experinents at MRL in which wooden replicas 
of ship side construction were attacked by Linpet charges placed at the 
proper depth of 5 feat (of. SACH31),. This was possible because the IRL 
explosives area was provided with a dam having darge opening which 
conld be covered by these test structures end which was backed by water 
on one side, From these experiments it appeared that the construction 
found in the usval small boat of not more than 100 feet would be Yule 
Terable to Linpet attack, This was confirmed by experiments at Ropewell, 
Virginia, jn May 1944 when Linpet attack on heavy wooden barges showd 
that a single Limpet would produce an opening in the ship's side of 
approxinately 15 square feet, Full details are reported in URL Reports 
Ho. 93 of; ifane 6, 1944. \ 


i 


On duly 14, 144, when the Syupathetic Fuses (SAC~20) wore given their final “ok 
trial dn Dultinore Harbor on the Gaspar di Partola, two Limpets ware dstor~ | 
ated. The réoults entirely confirmed the previous British inforuation, each 


; -. . 
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Limpet producing a tear in the steel plates of approximately 20 square vo Bee 
feet (see MRL report Nos 110 of duly 19, 1944) Those latter experiments  —~ “iS! 
were of great value and interest to the David Taylor Model Basin of the 

Navy, and personnal of that laboratory frequently used the URL facilities 

and invariably attended the experiments. i 


' 
Technical Information . : . 
The accompanying illustration ani sheets fron.the OSS Catalog of Yeapons 


are felt to be fully informative, The IRL reports referenced contain all 
the pertinent details, ¢ : SIG Se 


Problem Submitted: April 14, 19446 Problen Terminated: June 30, 1945. 


Contrasts Non iz . . 


Final Reports None ° © [7 Bo” ons - 


Patent R t Fo dnventdons were nade, 


O..* s “s 
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Operational Background 


“win various operations of secrat azents it is exceedingly important to be 


able to dispose of witten matter promptly ani with a minimum of equipment," -,.! 


Two requests were submitted of this types SAC43, in which it was proposed 
that the problem could be satisfied by a paper readily destroyed by imner= 
sion in water or mastication; and £10e47, in which the requirement was to 
be met by the production of a notebook readily destroyed by explosive or 


inceniiary means, These were two aspects of the same problen but in opera- 


tions did not duplicate each other, 


It was said t at a@ secret agent would receive his personal instructions on 
of paper. 
times, but inf the evont of capture he would wish to destroy it with minimum 


a single s 


This he wuld carry with him as a reminder at 


difficulty. /The Balsam problem was of this type. The Moth problen was 


intended to provide him with notebooks in which he could record his disoove / 


eries and which 


would therefore be more voluminous, This also wuld be 


‘readily destructible in case capture were imminent, 


General Statement of the Problem 


Davelopient \ was 


pent Ieehe S, oY typing on both sides, would be light weight, resistent 
to tasty ‘ppt 


requested of a suitable paper which would allow ink and 


adverse storage comiition, would have fair strength and 
would be rendered illegible by immarsion in water or 


mastication, "| 
Historical Backgro und 


‘When.the probled was submitted it was 
existed, namely British "soluble paper.’ 


pointed out that two partial answers 
" consisting of a cast pigmented 


all 


fim 
(b)(3) Nees 


: ny and was known to be expert in this fisld, the problem was 
“asbigned to that laboratory. 


The k¢sults were immediate, and by Hay 1944 the first samples of special 7 


a were received amd submitted to OSS for appraisa. 


(b)(3) NatSecAct 


June it was demonstrated that this special paper had good } 


ry to humidity and contained no materials which were toxic. It was 


bbe 


t 
C03 l 98524 Approved for Release: 2018/06/04 C03098524 


_ : fl i 
~ Recognized that the flavor[ was, howsver, not attractive, and ¢(b)(3) Na SecAct 
impr @ submitted in July whieh containat ” Bee 
added samples were well liked, and in — (b)(3) NatSecAct 
September OSS received final specifications and the names of suguested Bid 
manufacturers, i 


After long ani fruitless negotiations, OSS appealed to MIRC to produce its 


reans for full scale field appraisal. This wes done under , 
taf Eontast br undhase order with thd (b)(3) 


(b)(3) NatSecAct | | RL teste of both the first samples arNatSecAct 
‘ the final product showed it to be entirely satisfactory (see URL Report , Bee 
Noe 128 of August 29, 1944, and No. 200 of May 1, 1945)e ae 


Technical Information 


(b)(3) | Bes 
NatSecAct 


— 


Problem Submitted: April 18, 1944. Probie Terminated: March 22, 1945» 
* Contrasts OBtisr=1023 wit | (b)\(3) CIAAc! 
duvestigaters Way hy IIGI, WO VUE Wy TVL5e - (b)(3) NatSecAct 


b)(3) CIAAct 4 Division 19 Serial Hos 22, Part IIT, submitted to | 
(Ne) [open Menon October 4, 1945e . 


"Patent Report: Formnded to Captaisl om Ootaber 2D, kha - 
; (b)(3) NatSecAct _ 


7 7 . (O 
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Approved for Release: 2018/06/04 CO3 


—_ 


C03098524 - 


_ Approved for Release: 2018/06/04 C03098524 


(b)(3) NatSecAct, 
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(b)(3) CIAAct 


(b)(3) NatSecAct 


Ne) 
(b)(3) NatSecAct 


* broadost aspects to inolude all known toxis chemical agents which might 


. Upon receipt of the problen in May, Division 19 requested Division 9 ta - . °° Bx 
assume responsibility, and this was done by | m to (b)(3) CIAAct 
to procsed with the program sketched out with \ The result Was (b)(6) ai 
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SACe44 BELCHER 


ational Background 


It was thought likely by OSS that the dapangse would have laid plans for 
the sabotage of American city water supplies, Accordingly, they suggested 
that some wrk of an entirely defensive nature should be performed on cone 
pounds which in traces or parts per million or less ‘would render 

water unpalatable although not Poisonous, As a result of this study, 
American operations of a sindlar typs againgt Japanese were foreseen, . 


General Statement of the Problem 
General Statement of the Problem 


The problea was framed in e very goneral manner, although a specifics : 
substame, namely the bitter Principle of the rood of sin amare was 
suggested, Since this principle, named Quassixn, was C) : 
structure and was exceedingly difficult to isolate, on the advice of 
Dr, Roger Adams and Dr. Je Be Conant the Problem was accepted in its, 


be added to drinking water to render it urpotable, Uethods of decontant= 
nation were sought as welle : a? 


t x oe 


Historical Background : H \ 


: one meee 70) 
; i 7 : (b)(3) CIAAct 
Prior to formal svbmissign of the problen, conversations took place (b)(6).:_- BE; 
betweon Ur, Lovell, Dr. Chadwell, and of the Sanitary .(b)(3) CIAAct 
C. of CS 2 drexeod Arnans ested that (b)(6) BS 
and ¢omoected *ith Division a | 
mation on @ possible material, the odorous principle of b)(3) NatSecAct | 
This sug:estion was ed by! a visit which! = * BRS 
Er. Lovell's staff paid to in March 1944, at (b)(3) CIAAct 


ie 
agrecd: to synthesize and mcasure the po ,of a er of specific = * Beet 
substances, o wie cay id : ye) 


i 


an informal report submitted on June 24, hs ona er of water denial 
agents whioh wre effective in concentrat: % . 

All the materials tested rere found Iess effective % on the 
others hand much more availebis, and OSS then considered possible (b)(3) NatSe 
offensive uso of this information, i : . 
ih . bX 


i 

me 

¥ \ i 
1 
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a) Before putting it to field trial, however, an arrangement was made by . 
OSS for an experinent to determine whether nator so treated, and which 
was most nauseating to rhite men, was offensive to Orientals. A group 
of Japanese prisoners of war were supplied without comment with some of 
this specially treated water after they had performed arduous labor and 
were very thirsty, Nuch to the surprise of all, the Japaneses received 
the water with relish, apparently being unaware of the added chemicals, . ‘; 
This discouraging outcome ended the problen. Methods of decontamination |, 
other than charcoal treatment were never explored, 


Technical Information 


r 4 
Problen Submitted: May 12, 1944. ° : 
at ~ 


ey i 


Gontraste Work was dono at thd 
n 


F contract, 


: 


a 
; (b)(3) NatSecAct 
nae { 
was an informal report, Woe 104, of - 
ted July 18, 194_ — (b)(3) CIAAct 
; (bx6 
tt No inventions wore made, Is 


1 

t 

ae | 

are : 2 | 
Aft Ay t i 
, . ‘ 3 i 
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SAC25 HAUDE MULIER 


Operational Background 


“Irregular troops in junile warfare are unable to advance over flat terrain 
because inmediately following the monsoons it has a growth of high, lush 


. grasa and rank vegetation, -In such cover a few Japanese soldisrs in foxr= 


holes present an unsolved obstacle, Actually tanks have been tried as the 
only possible means of advance of our troops over such topography, but the 
tanks are vulnerable to Molotov cocktails ani clams, Mary attempts have 
ocen made by Operations people to ignite the grass, since this attack would 
completely solve the problem. No success has been met to date, | Experts 
on the subject of forest fires have pointed out that once a sufficient 


‘ ignition 4s achieved the green vegetation with a high water content is 


dehydrated by the advancing flame and that therefore the problem is 
capable of solution," 2 


General Statement of the Problen 


In light of the above, the problen wes as follows: Development of a maars 


+ of isniting heavy, green vegetation such as grass or reeds to bind point of 


(b)(3) NatSecAct 


| O 


mun equipment both as to weight ani intricacy, 


praventing the enemy from hiding in it. This was to be dons wi! 


Historical. Backpround 


That the reports reaching OSS were correct was epperent from the mumber 

of similer reports circulating in the regular Services and arriving fron 
tho British. Wherever the water table in certain regions of southeastern 
Asia reaches the surface, kunai ani lalonz grasses rapidly reach a height 
of & fost. Burning of these rezions in the dry season is possible, but 
the roota and rhizomes are little affected and with a change of season the. 


. 


Tegion rapidly grows over again, Field trials c military 
incendicriss, were found to © 
be without of ve : (b)(3) NatSecAct . 

i : 
Upon recoivin: the problem in July 1944, contact was mde with experts of . 
the to learn uhich native grasses would most closely 
approximate 5. ting 


experinents in 
coumtry. ed that no single 
native grass would exactly duplicate Saccharum arundinaceum and Seccharun 
spontaneum, the scientific names for Kaing or Elephant Grass. They thought 
that experiments should be cordusted on silage corn and Phraguites Commune, 


f 
oa 
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6) @ tall grasa found in abundance on the eastorn seaboard of the United 
States ami very common on the New Jersey marshes, Thesa two Plants 
between them had the reot and stem systems of the true Elephant Grasse 


in August, OSS pointed out che CVS activity which was centered at Camp Be: 
Detrick, Maryland. ani on October 6 MRL anf Division 19 representatives (b)(3) CIAAct 
called on | to disouss with him their work on defoliation. b)(6) ES: 
It should be said that by this time OSS had become convinced that the (b)(6) 
Probien could not be solved by straight incendiary attack, since the vego= 
- tation contained more water than could be vaporized by the heat which would © . 
Tesult from complete combustion, A selfesustaining fire would therefore be 
an impossibility, Hense the Camp Detrick work on‘defoliation cane into 
Proninence and OSS was willin: to consider Plant poisons which would kill. 
and wither the leaves, making them susceptible to incendiary attack after ‘ | 
a few days of drying out. The Comp D gations led to a enal(p)(3) NatSecAct | 
trial there of the effect poe len cere The results ners 
wore not promiginge 5 : ¢ ee 


At. about the same time the Weather Bureau gave information to. Division 19 
on the humidity of the whole Tegion where Elephant Grass was foul. It 
appeared that even in the dry season the relative hunidity in general ‘ 
seldon fell below 75 percent, so that even if the grass should be killed 
it appeared unlikely that it would ary out for long periods of tine, - 


GSS accepted this information as sufficient to show that the Problen was 
8 impractical, and it was accordingly terminated, . : 


' 


Problem Submitteds “June 23, 1944. 


Problen Teminatedt Movenber 7, 194be a ice, oe 


Contract: None, e oe 


1 
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SACe{6 FLYING DRAGON 


Qperat ional Background 


The ever praesent need in OSS operations for silent and flashless weapors '. 
has been thoroughly discussed before under the following problenss SAC=1,. 
SACe13, SAC@14, and SAC#36, The first three of these oalled for work . : 
which would lead to a silent hand weapon employing a cofled spring, rubber, | 
or silencer respectively. One other method of propulsion was possible, = 
namely the use of coupressed gas, Of thia type two preliminary models of 
different designe had alraady been Partially worked out independsn: 

Ss ‘owing @ slow, heavy niseile| 


am the second 
(b)(3) per missile with ia nea cen! 


@ Gormral Statement ‘of the Problen 
\ : It was desired that NDRC should complete these develoments and Pework 1 
: oO then to provide a weapon of minimum size and compactness, The missile. i 


throm was to be a dart having a detachable head which would "permit ee en 
sensitization" in the field, It was doubted by NDRO that such a miscile cae oo 
could be effective without the use of poison ani with this iisitation the x 


Oe eas did not ayprove it in its original forn, and it Seem sub= ! 
(b)6) ey 


ed azain, OSS, however, conbimed its own work and 
Produced a working model of the second types . 


Problem Subaitteds July 27, 194b. L 6% 9h Blase 
Problen Declined: August 12, 19446. 2. 


Contracts None, nn 
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SAC#47 MOTH 


Operational Ba ‘ound 


Prior to submission of the problem by OSS, CiS at Edgewood Arsenal had 
expressed the need of a device which could be inserted in standard messane 
ger poushes and would accomplish the destruction of eryptographic sheota, 
field manuals, and similar documents of interest ani value to the onenye 
Operation was to take place automatically when the pouch was opened by a 
person unfamiliar with its use. Sonenhat similar operational Fequirenents 
existed in both OSS ani SOE, who had mmbers of agents operating in German 
territory. 2 


In spite of the work which hed been done by both GS and SOE, oss did not 
feel that the problem had been satisfactorily answered for their purposes 
and therefore requested that Division 19 camplete the develoment. 


General Statement of the Problen 
ee Oe GS EOL em 


= © As presented by the secret intelligence and operating groups of OSS, a 

reo, requirement existed for three different sizes of document destroyers, The 
first of these was a small case mhich could be camouflaged as a fountain 
pen or shaving kit or similar personal item which would be Jarge enough to 
hold two or three sheets of folded paper ard which would destroy then in is 
30 seconds upon initdation., The second device was a medium case in the form 
of a notebook with bound sheets of ordimry paper which could similarly be 
destroyed. In addition, for this size the requirement existed that the 
device should operate when throm from an airplane and be consmed before ot 
shortly after reaching the ground. The third requirement was for large 
case replacing or insertable in a standard briefcase and capable of destray= 
ing a thick packet of loose reports and maps, 


There was a very small but vocal demand for all of these sizes, and it should 7 
be stated that the problem 4s not as simple as might appear, for ths destrue- 
tion of paper in bulk has been the problien of all intelligence agencies for 


years paste 
Historical Backgromd 4 (byt) Claact 


dgenood Arsenal in September 1943, (b)(6) 
(b)(3) NatSecAct( Taste 0 hese aware infomally of the cwS re nt or @ 
measenger poush destroyer, A letter requesting active work and dated 
° September 29, 1943, was received from Brigadicr General W. C, Kabnich, and 


jt i 
’ . 5 ha . 


<2" 
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- (b)(3) CIAAct 


ary case and ignition machaniam te give an answer to the problem. His 
report af December 21, 1943, apparently closed the matter to the satisfao= 
tion of CHS. Theix full report on the subject, TMH-949, of Jamary 6, 
1945, entitled "Messenger Pouch Destroyer E5" recommamied the stamlardizae os 
tion of a device very similar to the one presented|/ (b)(3) 


{b)(6) ; 
O proceeded in the next three months to modify t.e Pocket Incen= 


This device was fully known to OSS, but in their opinion it did not meet tnal? (6) ‘ 
requirements stated above. Accordingly, the problem was reopened in July . 
1944 and a conference of the interested parties was immediately held with ! 
URL receiving the assignment and comencirg work, ‘This took the line of | 
explosive attack, which thay felt better qualified to handle than incendiary . ra) 


ttempta,’ BS 
(by(3) CIAAct (b\'3) CIAAct 


th ggestio tober 10 the inoenddar; 
(b)(3) NatSecAct  S& these suggestion, on Octo 2, 19dhy << aoe eee (0)(0) 
(by) _ing with on SAC=6, At the sane tine the 


workers were supplied with full details of the extensive previous 
(b)(3) NatSecAct = “Britdsh work which had resulted in a mmber of models (deed box, suit case, 
attache box, and briefcase) all based on thermit and accessory quilts filled 
with potassium nitrate, ‘The latter chemical supplied an excess of oxygen for 
the combustion of the paper and converted the carbon in it to potessiwm care 
~ gonate, Some of these British devices had automatio initiation unless special’ 
precavtions~in opening the case were observed, All of then, however, were - 


“very heavy, cumbersome, and uncertain in their initiation so that very little 
= 7) assistance was ,ained from this previous exporimentation, a 


The Mc. explosive work procesded smoothly, ami on November 2, 1944, a brisf= : 
case size explosive unit was demonstrated before a large group of OSS per=- : 
. Bonne, This was later fully described in MRL Report No. 173 of Jamary 22, 
1945, and was accepted in essentially that form by OSS for limited procure» 2 
: ment. Work of a very similar nature on the small and medium sige explosive °° 
units was completed by the spring of 1945 (see URL Keport No. 202 of May 4, 


1945)6 
| (b)(3) NatSecAct ot é 
; proceeded also with succsss, and in November and December 
(b)(3) ClAAct demonstrated amall notebooks of the loose-leaf spiral type, 
the paper pages being interleaved with sheets of Pyrofiim, a composition of 
(b)(6) * .eelluloid and sodium nitrate. Both ha ami MAL hed to devise separate and - Ee 
new initia 8 with basing his upon the standard time (b)(3) CIAAct 


(b)(3) CIAAct azide detonation. 


(b)(6) As & result of OSS triels with a mmber of samples, a request for 200 note~ : Bs 
| books of two sizes, email and mediun was ff By Aprii(b)(3) NatSecAct 
1945 this semd=production trial lot had been delivered to OSS andi had received - BE: 
their approval and acceptance (see KRL Reports No. 188 of March 27.1045. ant «| Be! 
Kos 1884 af dune & 1945). While this order was being filled, (b)(3) CIAAct 
completed his part of the problem by the development of 4 brisfoase Size UAi(b)(6) yi 
Which was subcessfully demonstrated in March. Full specifications were given ? 
%o OSS, amd they instituted procurenent of fifty of these in April, ee 


Pencil and jab URL upon a pyrotechnic delay with.lead  (b)(6) Fi 


i Zip 
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Technical Information 


a Messenger Pouch Destroyor. : : Wyte 


Two designs of this unit were submitted. Design A consists of two |! 
identical top sections of the Pocket Incendiary case 


(b\(3) 
NatSecAct 


anbaot wit> ee 
eooMEnte interleaved ts 3(b)(3) Nat 
tiated by pull: the @ Or the fuse lighter. Following a de of ae 2 
5 BOs, the mixtwe burns briskly for about 45 pes, The Uy oe (b)(3) a 
gration of the pouch proceeds vigorously for about 2 ming, and as ib NatSecAct 


begins to die down a violent explosion cocurs scatter all traces of . . fi 
the original unit and the charred documenta, seas a 


(b)(3) NatSecA 


» 


(b)(3) NatSecAc 
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i 


| 2 


-9 


(b)(3) CIAAct 
(b)(6) 


(b)(3) NatSecAct 
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3. Splosive woth. 


Problen Submitted: July 14, 1944. 


with 
offic 


aBtigatorss 


ortes Messenger Pouch Destroyer: Division 19 Serial Woe 30, 
Seared iT, dated Decenber 21, Li 3:43, forwarded ee 


Incend, 
dated April 19, 1945, pri e 
Explosive Moths 
1945, and MRL Report Noe 202, 


dated Nay 4, 1945. 


ERL Report Noe 173, dated seminty Ry 
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Problem Terninateds June 5 194)(3) CIAAct, 
(b)(3) NatSecAct 
(b\(6) 

cube? 15, 1943, to Way 31," 


wef «dC 
official Pampa Di 


ae) 
ay 


(b)(3) NatSecAct 


(b)(3) CIAAct 
(b)(6) Es: 
yey ciate 


(b)(3) ClAAct 
(b)(3) NatSecAct 
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SAC48 PACKAGING 


, Qperational Background 


The supply branches of the Army and Navy had known for many years the 
requirencnts that devicos and weapons would have to meet to be delivered 
to the user in the field in the perfect comition in which they left the 
original mamfacturer, Such great testing centers as Camp Les, Aberdeen, 
Provirg Ground, Edgenood Arsenal, and iiright Field served the Amy in 
testing and devising packa:,es and equipment to insure its withstanding 


the extremely rough handling ani the adverse exposure to the elements 
which it would receive, 


‘Since Division 19 in general asmmed the esponsibility for O:S research 
ani development, it had always been concerned with this problem, and the 
Problem was especially acute because OSS and SOB Fequirenents were in 
general more severe than those laid down by the regular Services,’ This 
arose from the nature of operations where many devices were dropped by air 
or were smuggled ashore by swimmers and thus required strong and waterproof 
packagose Moreover, it was frequently the caze.thet stores of weapons 
would be buried or hidden for many months before eventual use, further 
aggravating the packaging problem and necessitating the most careful design 
of equipment prior to its manufacture, , 


General Statement of the Problen ‘ 
General Statement of the Problen 


Although this activity had voen going on since the foundation of the central 
Yaboratory at IRL, 1b had never been formalised and each item was treated 
8s an individual caso. It was proposed by OSS thet more emphasis be placed 
upon packaging andi that LL increase ite testing facility ani assist in the 
selection of the best packages for different devices. In addition, it ws 
desired that a Packaging Comittee should function which would review the 


results of tests and would lay down the agenda for testing of all new 
devices, : 


The problem dri this form was acceptable to NDRC, although it was 

pointed out that because of the tremendons amount of work along these linss 
which the Army and Navy had already dons Division 39 should do no more than 
apply these discoveries and test the results, 
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Historical Backgromd ; Lee 


For soue months before the submission of the problem, ERL had from time 
to tine tested the resistance of specifics packaging materials to rough: “ 
handlirg and adverse weather conditions (see MRL Report Noe SO of .'-  * -: 4 
February ee ee eee of March 23, 1944) on Metallized ° Bri! 
Envelopes). Jat the Laboratory hed proposed a Test ~ . (b)(3) ClAAct 
Agenda which was in operation from its inception December Il, 19430 Then, <= (b)(6) 
in March 1944, 2 cooperative arrangement was established between WL 7 Ree 
the Cameron Depot of the Quartermaster Corps. * fees 


With the receipt of the probien in dune, the Test Agenia was thoroughly 
reviewod and modified, and a list of devines was deoided upon by ths 
newly extablished Packaging Committee as meriting further test, As an 
added service, Division 19 arranjed a contact betwaen OSS, SOL, ami: 
established expert groups such es the Navy Container Comittee ani the + ees 
NORG Tropical Deterioration Vommittes. URL at the samo tine secured the -°. . Fx 
cooperation ani (b)(3) CIAAct 
chairman of a committee which had drawn up Amy and Navy packaging speodtde(b)(3) NatSecAct 
cations, The last constructive step taken was the establishment of the’ b)(6) F a 
final Test Agenda of August 15, 1944. This was distributed to all Divieiou! \ 
contractors, so that they would be fully informed of the severe treatnent 
that their devices would have to survive at the hands of MRL, acting in: 
: their capacity as testing egent for OSS. Even so, the contractors did nob 

always understand the "unreasomble* treatment, although no one denied |: 

= i) that as a result much better and more reliable devices were produced, | 


Sachnioal Informtion ; 2a 
' A quotation from the Test.Agenda 4s informative; i 


"The foLlowirg procedures should be considered as accelerated accepiancs 
tests and as such will not necessarily ;resent a true picture of the * 
behavior of packaging or devices umer actual field conditions. Sines the 
Various tests are unusually severe, it may be rightfully assumed that such 
structural and functional weaknesses which would break down aftor « come 
paratively brief time in the field will be exposed by these tests. © 


% rot all of the |! 
tastes may be accepted for limited dasue or may prove entirely satisfactory ' 
when certain precautions are observed in their storage cr use, Such limites 
tions should be indicated to the wers. ; 
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"The various tests to which an ten will be subjected shall be clearly speci= : 
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"All test results showld be analyzed and interpreted carefully, bearing in © 
mind the ultimate use of tne device in conjunation with the weaknessos 
exposed by the tests, : 


fied by tha User Trial Committee, This allows the Committee to specify 
combinations of tests and am desired alterations of tests. 


SUMMARY OF TESTS : ‘ 
"Ae Unpackeved Storess Unprotected = As the device is when required 


to function, 
Oblgato : Optional 
" Ue Tropical Conditions UeI¥ Combined Desert and 

UelI Arctic Conditions Tropical Conditions i 
UsIII Degert Coniitions Us¥ Inmersion (Obligatory for 
Usy Immersion (Obligatory for umerwater devices only) 
underwater devioss only)U«VII Canbined Test Pog 

UsVI Rough Handling UsVIII Vibration Test : 

™ Ue Accelerated Aging Test, 


UeX Radiation Test 


"Be Somi-Packaced Stores: Unit or group protection as packed within 
: cule or final outer protection for shipping. 


Oblizatory tional 
5 Tropical Weathering SeIV Corrosion Teat 
I Arctic Storage Se¥ Burial Test 
LI Rough Handling ‘ : : 
VI Combined Tests ‘ : 
"CG. Paokaged:Btoren: Bulk packing as shipped, y 
Qoligatory Options 
I Tropfeal Weathring IV Corrosion Test 
/ 1 Arotis Storage : V Burial Test 
TIX Rough Handling VI Conbined Test 


"Unleus gtherwise specified, ali cbligatery tests shall be carried, out by 
the laboratory, It shall be the Tesponsibility of. the User frial Committee 
ae specity any optional tests considered necessary to thoroughly test a 

e . ¢ : 


' 
' 


‘the of these elaborate tests are not given here, It is sufficient 
to say that in general they were considerably wore severe than the standard 
Army And Navy requiremerte, : a 


IIRERT 


wate? So aearca 
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Froblen Submitted: Juns 30, 1944. 


Problem Terminated: June 8, 1945. 


‘ . ig od 
- Contrasts OfMsre955 wi (b)(3) CIAAct 
official investigator. 


(b)(3) NatSecAct 


Final Reports None. 


invention Reports No inventions were made, : 
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; Classifications 


SACA9 TVA 


Operational Background 


Late in the spring of 1944 an unparalleled opportunity presented itself . 
to test many of the developed devices ani techniques under conditions 
approximating field use. This arose when it was isarned that the 
Tennessee Valley Authority in the construction of Fontana Dam was to 
flood a valley in North Carolina, Thus there was available for fulle 
scale destructive experimentation houses, beidges, railroad tracks, ani 
even & railroad tunml, The value of these targets for operationsl 
study needs no amplification, 


General Statement of tha Problem 


On Hay 30, 1944, @ group of OSS officers subnitted a report on a visit 

to Knoxville, Tennessee, and Bryson City, North Carolina, This described 
an detail the facilities which could be had and suggested that either OSS 
or 0:6 and NORC proceed to acquire these facilities for experinentation 
and test. A mmber of specific techniques and devices were proposed, 


Informal conversations contimed until July 13, when 0SS requested that 
NURG "take charge of andcampletely hanile a test program in the TVA with 
R&D serving ag liaison and supplying all available items of standard 

Army procurement to be used in the test works" OSS agreed also to police 


the area and to provide sufficient military personnel to conduct the 
experdinextse : ‘ 


Historical Background 


Acceptance of this problem by OSRD followed considerable legal work; since = - f 
nogotiations were required between OSHD. TVA. and the Southern Radiroad. - . Be 

and Division 19's contractor,: | On August 7, , (b)(3) NatSecAct 
1944, Dr. Conant, on the recomendation of the NC Reviewing Committee, 
Tecommenied to Dr. Bush acceptance of the problem, and this was followed 
by @ visit to the spot by representatives of MRL, Division 19, the OSRD 
Lagal Department, and OSS, The result of this was e decision on the .- 
detailed targets which wore desired:for experimentation ani the organi= 
flatéon of @ group which would handle the considerable programe = = ssi“ 


1 
The latter was o¢ in @ TVA Comittes, of which 
ef URL acted cs Included were subcommittees on the Following 
subjectss Casey Janes, Arson, Dust Explosives, and sridge Denolitionss 


+ 
m Prt ee 
. : Hf 


i 

s 
\ 
{ 
{ 
' 


ii 


| 
i =23le 
\ 
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At this tie OS ayrecd to supply a group fron their Field Photogre his -‘!! . 
Branch to record the Proesodings, The first meeting of this TVA Camittes i. 
was hald on August 26, at which t 


ime agenda for the different tests wre i . 
Planned in considerable detail, j 


On August 19, legal letters rere passed, ani the tests proceeded sneothiy. 
covering the period from August 2B, 1945, to August 31. They wore ita 
attended by a larye Group mmbering ne Ib y 3 
included from NORC Dr, Roger Adans, {b)(3) 
Uavdsion 19 menbura with the except. * Kiopeteg, and representa= — - (b)(6) 
tives of all the interested contractors. OSS provided a large contiment :"- 

from the sections on Special Operations, Schools and Training, 
and Development. Xo untoward incidents ccourred, and it was conclusively x 
shown that the devices ani techniques which had besn di si 


were tested could be counted upon by OSS to perform favorably in the fisld,! 
A full length moving picture was prepared by the Field Photographic Branch . 
of OSS and was vicwed by NIKC on 9. , 


CIAAct 


es 


Technical Information 
———— a nomation 


The following infamation is drawn from ULL heport No. 151 entitied "4 
Summary of the nesults Obtained int 


a, Mole ASe: ° 


Field trials were carried out on an abando: | 
Railroad ruming along the valley of the Little Tennessee River about 
15 miles below Bryson City. This property included a single-track t 
Fatlroad tunnel 621 ft, in length, A mmber of trials wore made 4a ‘ 
tumnel by locomotives at speeds up 
the Hole to hava good Toadability ani consistent firing 


Vvoirs on the trains also, one rail very near to the 
“unspiked to prevent the train from overrunning the 
q 


C03098524 


(b)(3) NatSecact 


2. 


3e 


. 
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charge las loaded on a truck side of the 
first condola and initiated with @ Mole. This fired at 7 sec. after 
entering the tunel, causing the explosion to occur 150 ft. from the 
entrance portal, In spite of apparent derailment of the front end 
of the leading car, inertia of the train carried it some 300 ft. to 
the bent rail, where it vas effectively derailed and stopped. it 
was estimated that with first-class railway facilities and personns2 
tho wreokage could be cleared and traffic resumed in about 12 hrse 


Odemoter (SAC=10). 


dust short of the tunnel nas a trestle of about 200 ft.!in length. | 
this provided an excellent target for.the testing of the Odometer, 
Then this device was affixed to a Southern Railway flat car and set 
fordiatances measured against a rediiway profile map, it was found to 
fire accurately within 1/100 of a mile in 418 niles, It was concluied 
that if a trestle longer than 5O ft. were provided an operator 100 
miles away who knew the track distance with that acouragy could accom 
piish a wack in a vulnerable spot. i: 


Fountain (SAC=10).° i 


; 3 
No explosive tests wore run with this device, but moving pictures were 
taken to complete the comprehensive pictorial presentation prepared 


. by OSS Field Photographic. j : 


Railway Cutting ~ BRP (SACe\lO). - ‘ 


Following completion of the Comp Olaihorne tasts, the question arose 
thether the technique evolved for SRP was satisfactory for roadbeds 2B 
having different types of ballast and differert weights of rail, The . Re 


spur line of the Southern Railway at TVA gave the opportunity to ot Ree 
settle these points. A section of a single railroad track 2300 fte aah 
dorg was provided with rails of various weizhts (230 Ibse, 110 IbGe, iM 


100 Jbs., ard 60 ibs./ yd)» It was alno ballasted in different mays 
using cinders, gravel, and crushed rook, ard a mmber of tests were 

nade with the result that the double charge method recommended at 

Camp Claiborne was replaced for OSS use by a triple charge method. 

These teste were Jong and arduous ani required a second viait to the 
area by the Casey Jones Subcommittees a month after the regular TVA teste. 


‘ On the basis of the results obtained, the following method was recom 


mended by OSS to their operators: 


(b)(3) NatSecAct 


Mo satisfactory, practical method can be reecmenied 
for rail bending, : ; : 
. oe ss 


| 
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"The result of this placement of charge is essentially the sane : 
regardless of ballast or rail weight and Produces a crater some 6 ft, 
in length and close to 20 inse in depth, while the receiving end of 
the rail is generally bent upward 1 to 4 ins," 


Arson, (SAC=6). 


A mmber of old but solid houses ard sane old furniture 


he 


able for full study of the most 


(b)(3) NatSecAct 


us 
The information 


the basis Tor the subsequent Arson Manual prepared by 


Dr. Ie Fe Fiesor, 


The TVA experiment showed that all 


tive but that the PI was fo. its 


~ moat valuable sabotage incendiary device, 


the incenddaries tried were effece 
weight and size far ani 


the : 
When properly placed, the ‘(by 3) a 
“3 


PI in saveral instances produced with 3 min, of its actuation a ’ 
fare which was uncontrollable with portable fixeefighting equipment. _ CIAAct; 
It was found possible to recognize without aubignity within 5 to 15 - BS 


800, the time at which a fire reaches a point of such vapid accelerae Bee 

tion, usually with an advancing flame across the oediling, that 4t nust et 

be extinguished at once or be beyond the control of one or two stirrup 

‘ punps. This allowed the use of a given test house for a large muber 

* of tests, but in 211 cases the workers hed the satisfaction in the end 
oa of burning the house to the crouni, 


Dust Explosions (5k0~31), ‘1 Bae 


make, 


5e 


incomplete toast The results wore most encouraging when Rais 

Lulu was used The sults were not so conclusive, NatSecAct' 

A twometory storaze house havirg @ volume of about 30,000 oue ft. NatSecAct: 
Windows boarded to minimise venting area was attacked with (b)(3) NatSecAct 


ms sack of flour containing a standard Lulu (seo URL Report 
° e The house was 
slightly hile all fou 
ball of flane 


03098524 - Approved for Release: 2018/06/04 C03098524 . : : 


Te Black Joo (i:AC~30). 


A 3elb. block of camouflaged coal was placed on a pile of wood in | 
a fireplaces of ona of these houses, and a fire was started witha |i | 
l0emin, delay PI, Tro mimtes after the PI lighted the firepkoe, | 
the Black Joe exploded, lifting the roof and blowing out several |" 
windows. An examination showed that the interior partitions were .- 
broken down, one exterior wall was shattered, the ceiling was shat=- ° . 
tered and sagging, the porch was loosened from the house by about {| 
3 in, ard the fireplace was damged. “a 


.. Be Fog Signals (SiGe10). eo eh 


These devices used for initiating BRP cherges were in O68 procurement © 
at the tins. Forty production samples ware tested i 
locomotive provided by the Southern Radlway. All of then fired - 
satisfactorily. 


| 
ais hs 
o) . | 4 
i 
1 


Problem Submitted! July 13, 1944. probit Terstnateds ‘Sertecber 28, “toute 
ants Omisrag55 witi ~(by(3) CIAAct 
° investigater. ss 7 (b)(3) Nalseune 


Ednal Reports MG. Report Nos 152 dated October 16, Ikhe 


Patent Report: Mo inventions were made, 
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SACe5O iXG DRAG i 


-  Sperational Baskyround 
SOE agents ware provided with a device known as Dog Drag which was to be 
Used in case they were pursued by Gestapo bloodhounis, It consisted of 
chemicals 


@ryshed, This device, regged by an agent behind hin while exsouting con 
plicated mansuvors to make his trail difficult to follow, was apparently 
satisfactory in British hands, Full information about it was supplied to 
OSS by SOE in Jamary 1943, and approximately a year later OSS was in prow. i 
ourament of 400 units to ba used jointly by the two organisations, +} 


When the first part of these units nas availebie in July, OSS arranged for 
their field test using dogs of the Quartermaster Corps, sho were said to 
have sindlar interest, singe a device of this kind would be valuable to 
paratroopers and aviators, Unfortunately, the tests failed coupletely, 
the dogs not being baffled at all, OSS thereupon submitted the problem 
Oo t© Division 19. 


| : . 
| General Statement of the Problem 
——— oben 


. NORC was requested to proceed with the "dsvelomont of a suitable means 
of preventing dogs fron following a man," 


' 


. Bas! 


Historieal Backrround a 
—— ot (b)(3) ClaAct 
(b)(3) NatSecAct was comected (b)(6). Fa 


many services £ 
asked at once to 


t 
: i 
286— : 


| 
j . 
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_ those an the British formula, 


_ 1944, confirmed these findings, and in the following dure the British 


* succession ons can frequently foil the dog and his handler, It is well to 


en me ru etna teammates teen nice aod 
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other than fears (6) distractin; odors of other animals; (7) unpleasant 
or repulsive odorsy and (8) pleasurable odors, The test failed completely. 


time the use of odorless ovorshoes consisting of Kraft paper bags was ; 
tested. A fow additional chemicals wore at the same tine included, These 
tests took place at Front Royal on October 23 and 14 with dogs that were 
not so highly trained. It ms concluded that a man's scent is not obsoured 
by any of these chemicals and that grass juice had no speoial virtue, It. 
did appear though that the protecting overshoes were of real values and 
that ’some of the chemicals which had been tried were at least equal to 


These observations were fully oonfimed in a fini trial held November 20 
using two very spod dogs at the Kanawha State Forest, Charleston, W. Va. 
On the basis of this it was recommonied that the British formula be 
Teteined, that very careful-adherence to the British operational instrue- 
tions be given}-and t at paper bags as foot covers be used, It ms thought 
also that a variety of fillinzs for the Dog Drag anpoules would be desirable - 
and the chemicals hich appeared most promising inoludedot¢ ~fonons, trie 
methyl cyolchexanol, and terpens o41, A British report of November 24, 


accepted the foot coverage suggestion and inoorporated it in their fisld 
inatrustions, . i 


Technical Information 

There ore three principal: means for coverin: one's tracks in attempts to 
baffle dogs: trails that donfuse, the use of Dog Drag, and foot coverage, ° 
No ons of these ds usually sufficient alone, but if several are taken in 


Temenber, however, that given tins Snough and no excitement a good dogeande 
man team oan run dorm nearly ary trail sven with several precautions taken, |. 
in any event, the use of thase hinirarces will delay the search, and in 
oonjunstion with other faoterg will frequently cause it to be abanioned, 


de Trails that Confuse, 


The very ateart of the trail should be a matter of the most confusing 
sorte False starts should be made in'soveral Girections, and then 
finally a path taken not direstly to ona’s objective and more or less 
dGowrnrind, Tater one should turn toward the objective making the . 
change of ditection on hard ground after scene confusing maneuvers. 
Commonly the Dog Drag should be used in the early part of the trail, 
especially 4f it 4s over rough ground that will take scent well, as 
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The British Dog Drag and chemicals are reasonably satisfactory, - - 
provided care is taken not to contaminate onets hands, shoes, or’. |” 
clothing when usin; the Dog Drag. It is suggested that in most; 
cases the Drag trail be started as soon ag practical and be cone 
tinued for at least. 500 yards, Just before disposing of the Drag,‘ 
it is desirable to put on clean foot covering, proceed a few yards: 
furtha, preferably on a hard surface, and dispose of the Drage 


3e Glean Foot Covering. 


Any form of olean, noisture=proof foot covering may be used, After.” 
disposal of the Drag, the man should Procsed as mush as possible :: . 
over hard surface, preferably starting out in an unexpected direg=’. 
tions The foot coverings may be used wmitil they wear out, If st is 
desired to remove then because they impede progress, thay should be; 
carried at least 500 yards before disposal. ' oR 
t 


The importance to the man of elapsed tine before the dog begine work on:"° : fii 
his trail is obvious, In practice it 4s found that 3/2 hour 4s a mindmun ae 
time for safe use of these techniquess i 


t 


Problen Submitteds August 8, 1944. Problem Terminated: Warch 14, 1945." ES 


. . : erties: 

Contracts ObMsr~1023 with ‘(b)(3) CIAAct 
official investigatar; ie BG a ie 2; ee NatSecAct 

. ; . -(b)(6) <> Bas 

> 3 vn 

Final Report Serial No. 22, Part VII) da: meeal Be 
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Patent Reportt No sineekipin were wade, . a 
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Edgewood Arsenal, Tires outstanding developments enexged as 
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Operational Background 


OSS groups ware extrenely 
nearby countries where the Tesistance of natives 
tho Japanese, 


Goreral Statement of the Problen 
EE Othe Froblem 


As first presented, Division 19 was Tequested to develop a device as 
followss 


2d. A small, portable, lightewaight, rugged water purifier (approximate 
weight 1-1/2 pounis), 


2. This device having the ability to produce clear, odorless, tasteless, 
colorless, baoterdologicaliy sterdis, uncontaminated water fron 
Sources as may be encountered in the Far Eastern theater, 


3e This device to ba Produced and tested by the Agency's expert in the 
field. 


Sone months later the requirements of the Operating groups were nade more , 
specific to include in addition a delivery capacity of 


mimtes, an acceptable woight of 3 to 5 pounds, « maximus tine of une in 
the field of up to 6 months, and @ cost per unit 


Historical Background ‘ , ; 


Prior to submission of the ‘Problem, OSS officers had surveyed the available 

portable water purifying unite, Visits had been made to the Maval Medical 

institute at Bethesda, Maryland, Fort Belvoir, the District Ergineers, and 
x worth 
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, Wile this work was unlormy, Yivision 19 personnel seoured the’ cooperation 
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1. The Quim MicroeFilter, which by virtue of its coramic filter of 
gnall porosity and a filling of activated charocal was expected to 
accomplish the result without added chemical treatment. 


2. The Wallace and Tisrnan Falter, which made use of a very offioiant 
f£iiter pad but which required chlorination afterward to give sterility. 


3 Tho Bowser Unit, which resembled the Quinn Unit except that it required 
chemical aftereatreatuen. 


Nucbers 1. and 3 were hand pumpedy Number 2 had a foot pump. OSS decided, 
on the basis of available information, that the Quinn Unit had the greatest 
promise, ard in August 1944 requested that URL should duplicate this for pie 
OSS test. However, a conference attended by (b)(3) CIAAct 
and representatives of OSS and MHL could not agree on a detailed hae (b)C0) bapa 
ani tha more general program quoted above was stimitted on Septenber 
WAbe 


(0113) 4) 


ee eer | CIAAct!s 

Lf and was limited to a study of mechanical filters based on (b)(6)#: 

ceramic ani metal filters. It was greatly influenced by the 53 
6 proposed to use active charcoal as recomended by (b)(3) ‘ClAAct 

of Edgewood Arsenal.and to accomplish all purdtication one ‘step(b)(6) Fes: 


of the Somittes on Modical Research in any subsequent test program and 
opened lgaison with the Surgeon Gencraits Office, from thon the development 
urder CHR contract was first learned. 


On Decenbor 22, 1944] ——=—=————_—ds thom w consultant to the (0163) ClAAct 
Engineering and Transition Office and previously connected with SAce27? = (b)(6) Ei! 
Arerometer, proposed the we of czom,. He was qualified in the field, - BS 
having constructed models of field apparatus and havirg submitted then for 
deny test. As a result of thie now thought, an Aqua Vita 

act up which beld its first meeting on December 28 attended b; 


ani LiL and Division 19 representatives, At this et paneramemtas pe Claact 
outlinad to inslude chemical ozone generation mated (b)(6) i 
at URL, electro=ned! 


and filtration handle 


At the second nesting of the comittee on Jamary 10, 19451] _(b)(3) ClAAct 

sugested that his part of the progras should be handled by an MRL purcbas(b)(6) i 
order for Live units to be nade 
ac Presented, A tYip was thereupon made to 

. Dayton, Ohio, by Engineering and Transition Office, MRL, and Division 19 

_ personnel] to arrange the details, F 


i. 
At the third mesting of the committee on January 2h, ar ays 


wos brought te a tenporary conclusion by the departure of, “(b)(3) CIAAct 


tint time he had studied the ceramic andi powlered silver =o ess (bN6) 


, 
I, 
i 
\ 
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_: filters of metal scresns and fabrics, charcoal absorbonts and had 
designed a unit along the lines of the Songer devices 


gone was an unknown qi e uncertain in its action, Dr. (b)(3) CIAAct 
and his colleague, met with MkL, CUS, and Division | ren 
porsomel on March 6, len was fully explored and Dr. Fa! 
offered to test any developed devics umer his Contract, OfMemr=25l,. He 
suggested the use of Milbank Baga (yravity fiitera) njunction with : 
chemical after=treatment, and| supplied these fer(b)(3 
URL teste. (b)(6) 
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The fourth meeting of tne committee on Feoruary 7 was followed by the 
abardonnont of the electro=mechanical section on February 19 due-te legal 
complications ard tie unavailability of the proposed contractor. At the . 
sane tine iii. assumed all respo: ty for the entire project, secured 

the services | ant installed culturas of ExColi ——_(b)(3) CIAAct 


As the work progressed it became more and more apparent that no safe unit 
depending on filtration alone could be constructed, Any such device 


would require a post kind of chemical, Accordingly, b 3) CIMA t 
on February 28, 1945, Was interviewed and his advice was (D)(3) wUVAC 
obtained on suitable Was his suggestion that if C-D¢ (b)(6) Re 


e 
(chloredechior) were allowable this wnld be the bests if not, then 
Bursoline No, 3 (triglycine hydrotridodide) was recommended. He felt that 


i 


in the spring of 1945 the ozone and filtration work dropped to a lower 
priority and UxL attention was centered on a redesign of the Wallace ani 
Tiernan unit for OSS use, By this time OSS hed agreed to a chemical aftere 
treatment and eventually accepted the CeDC procedure in preference to 
Bursoline, since the latter had not bean accepted by the Surgeon General's 
Office, although many favorable field test results wore on file.. The 
Wallace and Tiernan modified model was first shown on June 2B, 1945- It 
was accepted by OSS, who were about to institute Procurement when the end 
of the war intervoned, — 2 : aa 


Technical Information : 


1. Filter Type Water Purifier, ; 


Using suspensions of carbon particles of knom Size, a study nas J 
made of a variety of ceramic cyliniers, These performed very badly, 
tending to clog and out dow the rate of flow seriously. Greater . 


cass was met Using Qeindianster nereus discs of pure silver .” » Bake 
ormad by the These discs performed wit(b)(3) NatSecAct 

wer ranoval of sediment and less clogging ami could be Fegererated =. Boe 

by back pressure. The observations wore mads on suspensions of firme: . . 


Glay particles and did not carry over to wrk with organio slines ani - 
bacteria, The latter very seriously ont down the rate of flew ani’, 


t 
C03098524 Approved for Release: 2018/06/04 C03098524 


L 


QO 
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prevented Tegencration. A certain muber of silver disos were fourd 
to complotely exclude .=Coli. Unfortunately thedx performance was ; 

. random and a mmber of discs rhich behaved well did rot represent nore 
than a amall percentage of those actually tested. It appearod that 
manufacturing prodDleng were insuperable. 


en ol eens Sed ee 


With the acceptance of a chemical after-treatuent, attention ws . |; = 
turned to the Wallace and Ticrnan device which utilises the Seitz Ke5" | 
asbestos paper filter pad, This was found to have excellent high Past H 
retentivity and good resistance to clogging propertics, although a ’ H 
gxeat variation from one pad to another existed, It was decided that et 
this pad, in conjunction with a more compact and smaller foot pump 4 i 
would satisfy one wan, and accordingly a new design was produced, ao’ 
This hoo a capacity of avout 2 ou. ine per stroke, requiring 30 strokes; . 
of water delivered, It is selfeprimirg, the pressure developed depende ; 
ing on the operator's weight, ani in ibs./sqein. 4s spproxinately Va. 
of his weight. The optimm pumping woight through a alean pad with { 
lear water is a quart per minute, and the effort is not tiring. The 

pump has a flat, cirovlar vase just under 4 ine, in dinnster and ! 
requires a reasonably flat and firm supporting surface in operation, ata 

’ The pads are cdroular, of 3=5/8~in, diancter, and iave @ l/min, at 
tightly pressed rim. They have an effeative filtering area of 8 sqe ine 
“ aa compared to the 36 sq. in, for the Sel/2ein, diameter mds of the i: 
Wallace and Tiernan unit, ‘The filter pad weighs 6.3 g. or 1, Ibe, come i*}. : 
Q _ tains 72 pads. The raw water to be filtered ani the deadly requirements, : | 


| 


of the mon of course will vary widely, but 1 pad per day would probably’! ” 
.be@ & gererous estimite if all the drinking water is to be filtered, 
It is estimated that the pump and filter unit, a 60—iay supply of pads 
chemicals for water sterilization, and canvas dng sack would 
woigh not over 2 lbs. The chenical sterilisation is achieved by the Ff 
standard Wallace ani Tiernan Cet tablets, These depend on an initial ‘!*. 
supcrehlorination with halazon followed by a dechlorination to potable i: 
linits by sodim bisulfite, Filtration by gravity methods, such as 4 
the Hilbank Bag, is neither as quick nor as efficient. 


2. Osons Generation by Chemical Methods. 


‘It was hoped that sone Binple method could be found for generating ‘| 
ozone in the field, ani it was estimated that 10 me/qt. of drinking == {* 
water would be sufficient to give sterility and renove objectiomble t. 
teste. Tha methods tried included cooling of the gases in flames, . | 
the slow oxidation of phosphorus by moist air, ultraviolet light, - : 
silent electric discharge, stored ozone solutions, electrolysis, and 
miscellaneous chemical reactions including the interactdon of persule 
fates with acids. None of these methods was found +o be Batisfactory. 
In most cayes the amount of ozone generated mas insufficient or the 
method was entirely impractical for field adaptation, It was denon a 
strated, however, that ozone can be formed from the porsulfate reaction : 
although in emounts insufficient for the purpose and by methods 


=2920 


pproved for Release: 2018/06/04 C03098524= 


é a 
C03 | 8524 Approved for Release: 2018/06/04 C03098524 


ai) ampractical in the f4eld, Had the work been of sufficient demand 
an ozonizer might have been constructed based on the storage bate. 
tery of a jeep. A laboratory modsl operated fron s 6—volt battery 


gererates oufficisnt oons to sterilize 1 liter of water every 5 
nmin, Such 2 device waighs about 2 ibs, i . 


* 


Problem Submitted: Septeuber 19, 1944. 


Problen Terminated: June 30, 19450 


Bi 


; b)(3) CIAAct 
Sosssent ny ; 1b) 8) Natsecret 
(b)(3) CIAAct ‘— 3 : "  (b)(6) 3), Fee 
(b)(6) : 


Eindl Reports iL i.eport ho, 218 ertitied "Small Falter type Vater. 
L ted August 15, 1945, and Repert ko. 232 entitled "4 Study 
of Shanical Methods 


Of Producing Snail quantities af Osone™ dated August 
15, 19456 i a 


Patent Reports io Inventions wre made, « 


OQ 


miaaets 


5 
‘ 


‘Approved for Release: 2018/06/04 C03098524: 


ce 2 98524 Approved for Release: 2018/06/04 C03098524 


Bee 


i 
8 
5 
4 
t 


Approved for Release: 2018/06/04. C03098524 


C03098524 


, Approved for Release: 2018/06/04 C03098524 ; 
i Classification: Seeret—te-Kesteteed 


a — | | 


' 


SAC@§2 1..PHYR 


Operational Background 


Reconnaissance and Intelligence groups, as they came more and more into 
activity in the Far Last, met the need of silent landing and operation 
along Japamse held coastlands, in goneral these activities were carried 
& on by @ small mmber of mon who were put ashore from subnarines or darge 
surface craft after transfer to canoes, kyak ani small boats. The latter 
were propelled by outboard motors, and it was desirable that these should 
be as silent in their operation as possible to allow unmlatectod danding 
and departure, Apparently operations in Europe were not so concerned 
- with.this problon, probably cecause of the superior German detection 
apparatus and more carefully guarded coast line. The late date at which 
~ the problem came to NUNC is thereby accounted for, 


te Gensr2l_Statemant of the Probien : 


Division 19 was asked to develop kits and instructional booklets which 
¥) could be used to silence motors already in field’use, ‘The probian was 
therefore not that of designing a silent outboard moter but rather of 
developing accessories which could be applied in the field to motors 
already in use. These motors wore defined as the 22 HeP. Johnaon Polk, 
the 908 H.P. Johnson K, the 9.7 HeP, Evinrode, and the 6 H.P. Mercury. 


Historical Background 


At the suggestion of the NDHC Chairman's Office, the Enginseriny and 
Eo ieee Office was dmodiately drawn into tha picture and 

was assigned tie responsibility of carrying the progran ani select (b)(6) 
ing @ contractor, At thea sane time it was definitely established that i 


neither the Navy nor tne Engineer Soard hed inforuation which bore directly 
on the problem. ‘ 


On October 17, 1944, a large meting of the interested parties was called 
by Division 19 ond the detailed Tequirensnts were laid down by the Services. - 
At tha same time the preliminary British work on soundproofed housings and = - 
exhaust silencing was discussed, It ‘appeared that little infomation of ~~ 
Value had been acquired, . 


Since both the ~Jeommanios were subsidiaries of the ; 
IDS) Natseenet 4 | dt was Joginal to negotiate a i 
contract with that rim, an on Noverhbar 1. Snon thereafter pa 
© a mae was held at the } attend(b)(3) NatSecAct 


1 Vie ° ; im: 
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7 (b)(6) 
among othera by and 1: 
OOS representatives. At this tine it was decided that the silencing of bide 
the 22 POIR would be pushed, it veing felt that this wos the most diffin~ 
cult of the motors to attack. At the same time Vivision 19 agreed to supe 
ply both SOE and OSS with a mmbor of sample kits for each of the motor =| 
types. These were to be for field appraisal ani were to enable the 
Services to decide on further procurement. 


| with the approval oss ar tne af teiaton a7}) 
was fortunate in seow'ing the co d : IAAct 
] throughout ey Le 
“Wis aotIve IT6 of the program contributed valuable measurencnt studies |: ot 


and data analyses. It appeared.at once that three sources of sound ul 
should raceive careful studys 


1. Radiant sound of’ mechanical origin, It was proposed to mect this by | 
the evelopment of a housing or covering later known as @ Barney. . 7+! 


2 Exhaust. It was proposed to neot this by a suitably designed muffler, 


3. Carburator Intake. It was Proposed to mect this by an intake vilense 


i . 7 
j (b)(3) CIAA CK} 
lork on all three aspects proceeded SimuLtansounly with tha fire nads/b)(3) NatSecAct 
by a program under the diractio (b)(6)_| Ee: 
@ consultant to the Kngineering | (b)(3) &, 


built on the Pacifio Coast the first model of a 
the sams time supervised the construction by the 
ecnanop ray: plastics hous other ten nein 


ronosed Ba a if CIAActi 
(b)((b)(6)'z3 

‘@ covered work . A 

h conjunction with NaIGeCAeE: 


jenber 
and) ma’ 


gu ° 
Soquaint the group with the latest British exper inentation, ee ie 
this time that the plastic housin; became available to the (b)(3) N 
s wer ie 


the program by - a ", ASS 


atSecAct 
da iilwmkeey Wisconsin, and was thore tested with dubious ‘a6 3 


Two months later the contractor felt that his work had reached a point | 
where a fulltscale field trial would be of value in allowing the Sorvice <i 
Tepresentatiyes to determine their requirenorts and to coment on the work . 
already dons, This was arranged and took place at Marco Zeland, naar, ; 
Napleo, Florida, February 26 to March 1, 1945 . All four motors ordginelly ||} 
Tequested were included in this test, togethur with the Barney and plastis. . 
housing developed OF er alts the dntcrested parties were present, 
OD: n can be sumed up as followss SoS 


1, Adequate isilenting of the 22 POIR had been obtained by a iit of - 
snonnary. parts not including a Barney oF howsing,'' . 


2. The 9,8 Kimoter presented an uncolved problem, not responding to 
techniques which wore successful with the 22, . : 
: 


oe ee 
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; Ag @ result of this demonstration in which the averaze Yeduction of sound 
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3. The 9.7 required some further work but appeared likely to 


be solv 6 use of a Barney, an exhaust relief, and a carburetor 
intake silencor. ’ ‘ : i 


4e Identical observations may be made about the 6-H.P, Mercury. 


Se The plastic housing contributed nothing beyond the Barney, which ix 
itself was not always desirable and accordingly further work on it 
was susperdod. : : 


varied between 13 and 23 Gedey tho Service concluted tiat « partially 
satisfactory answer had been obtained and that further silencirg rould 
doubtless be possible but at too great an expenditure of time and effort, : 
Accordingly, they accepted the work done as the basis for delivery to then © 


4 
of senpls kite ani later procurerente oH Bo 
Nevertheless felt that further teste were of value, and afted”)(3) NatSecAct 
a@ careful 6 8 Gources af sound, he proposed a program which oid 
was carried on by the Tra September under 


Contract Offera}375 with te BE 
assisted who had on as pa 
Tashington HO Fopresentabives ant Pasedere (D)(3) CIAAct 
BAT ovided with motors and silencing Kite developed umier the (b)(6) fe: 
(ee or eee and at the & full amilysis of (b 3 CiAAct 
underwater noise sources gathored by ‘om conversations with (b)(3) Act 
the Navy and the Underwa atory at New London, Comecticut,  (b)(6) ze: 
Particularly stressed program was theinsulation of the moter {he Bees 
i 


from the boat, the effet of propellor cavitation, noise arising fron 
the underwater exhaust, ani noise radiated from the boat hull, ie 
work was linited at the start to the 22 HeP. Johneon, but in ~ e 
late May a Navy group at San Diego learned of his experiments and desired ta 
that similar wrk be carried out with the 50 HP. Johnson used by Navy By 


cuptates an (63) & 


th vt 
Throughout the spring ami early suamer re contract was (b)(3) NatSecAct 
active in the fulfilimont of the division pr es of kits to the Services, |! 
ami these were delivered in July for shipment to the United Kingdon, 
Australia, and India, A British order for several hundred was inmediately 
forthooming but the end of the war prevented ita completion, + 


Two other items carried under this Problem should be mentioned. On Mareh 
22, 1945, OSS requested that work be undertaken on the easy starting of 
outboard motora, it being stated that in the f24eld operators were sonetines 
Jost because their motors failed to start on the first trial,: The question =! 
was referred to the namfacturers, together with an amalysis of possible Y 
Gesign charges which might improve their performance. Tha companiss - a 


‘ 


fn 
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(SSP=8) used by his men for char; teries in ths field, This protien Et 

_ Was handled at pL by! stn two motors plied by CSS. 
re) ae 
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appeared rather hurt that their motors should be thus criticized, feel- 
ing that if the motor were properly serviced there should be no difficulty. 
A pamphiet giving detailed instructions for maintenance procedure was dis~ 
tributed on April 28, and at the same tine the considerable experience of 
the Engineer Hoard in the problem of easy starting was secured for CSS 

and SOE, After analyzing these documents, OSS coneluded that the manu -- 
facturer's viewpoint was corvect ani the request was canceled on liay 22, 
9450 : : 


The secomd additional request which came under the heading of Zephyr 
oFiginated witi: the Communication Section of OSS rhen 
vequested sliencing of the d=HePey Zecyele, lecylin 


ee 
ee 


CIAAct 


The result was a join’ of Juns 7, 1945, which indicated (b)(6) 
that if the generator were placed in a foxhole thoroughly bianksted and “ 
equipped with a simple exhaust muffler satisfactory silencing was obtained, 


Technical Information : H \ 


approaching the shore at full throttle without silencing is he: at 2250 
feats with silenoing, at 1400 feet. The same moter at dead slow speed 
without silencin: 4s heard at 1840 feats with silencing, at 280 fdot.” 


The Jatter point is particularly impressive and indicates operational 
preference for a slow spoeds . au 4 


4 4 at 


Careful sound measurements performed by| of tas noise lev 25 (b)(3) 
at 25 ft. directly a-stern, for the different motora with and wi! (b)(6) 
silencing is as follows:. 22 H.P. Johnson unsiilenced’ 95 d\b., with sileno~ : 
ing kit 75 debe, with Barney ami kit, 75 debeg 908 HePe Johnson unsdlenced 
7 Gebey with silencing housin, 74 debes Je? Evinrute' unsilenoed 76 debe, - 
with Sarney and kit 63 debes the 6 HePs Mcroury unsilet:ced 80 debe, with 
Kit 39 deb. a eras 


A sample of tne kits provided 18 illustrated in this jhiatory, Wb consists 
of a complete sot of all parts necessary to convert motor alx in the 
field, The chief parts are the exhaust silencer oo: t of a\ tube. con» 
taining chambers bearing washers equally spaced and to 

Silencers. the carburetor intake silencer is of a bingid er" Zeconant 
Ginetta ¢ei0 tallcesd to Ab ie ele ee ee of. 
acoustic felt tailored toe fit the power head of the a oi over 


hot spots by a shroud of perforated shest aluninu ‘ami mids of as cloth. 
It is provided with lashing for attachment. In certain; 
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Yelief silencer is included shen some of the venting is to the air. .‘ 
Attempt is also made to isolate vas tanks ani fuel tanke by rubber”. 
insulation. In general such a kit does not interfere seriously with’ ~~ 
the performance or ease of operation of the motor, : 


Froblem Received: October 5, 1944. Problem Torminated: June 2. 19/8. °: : 
_ (b)(3) NatSecAct 


a Tos 
Contracts OLMarel27 with| Company (b)(3) CIAAc 


ne aE  Faulkogans(b)(3) NatSecAct 
wanket, iiiscons be, 
f ) affieial anveatigatars; Dateber Rh, 1945. (b)(6) * e 
wy ice a Rae 
to cover the cost of the tio housing was nover signed.: - ” «BY 
3 Was approved by MWh for the period October 30, 1944, to April. 30Q,, - 
b)(3) CLAAct pof3 4 the mun of $7500 ond given Symbol Hos 55ale It was canceled . 
(b)(3) by’ on May 16, 1945, when the contractor refused to accept; 
(b)(6) the paten OSkD form. The cost of the work was absorbed 
uner ntract, : ae 
(b)(3) NatSecAct Set 
' hey 
. Final R Division 19 Serial No. 35, dated 5 OR 
(b)(3) NatSecAci ; vision dated July 30. ted to “4 « (b)(3) CIAAct 
. ms 7 . ui b 6 : A 
(b)(3) CIAAcES E work was extrenely inportant and is not |i (oye ) 
(b)(6) in the final re. Joe 


(b)(3) NatSecAct 


: P| 
. . ra , a 
Patent Report: Yorwarded to Captain! October 25,. :* (b)(3) C 
Fatens Seport Yorn Gaptainf jon 1519453 mo 


ports it appeared in two reports ae 
| CIR—42, Fobruary 6, 1945, “The Silent Engine," and 3 
sae 22, 1945, "Tests on Silenced Outboard Engines at Naples, Florida." 


Be were combined to form OSRD Report Ho, 6188 dated Novesber 15, 1945, 
witten under Contract Crusre65é. nae 3 ie 


ites 
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MARY CAMS titbrAKCH LAJCnATORILS » MAL 


Operational Backyround 


During the early days of the Director's subcomittec, ltr. S. FP. Lovell . 
and itr. Allen Abrams of OS, Ur. H. M. Chadwell and br. ¥. C. Lothrop of 

Division 19 visited LOE in England, All were impressed by a resaarch 4 

establishuent run by ISS in a country tom sane 30 miles from Lonion “4 

' (b)(3) NatSecAct Gath-red there wore a group of research people . 

vepresenting expert knowledge in incendiaries, explosives, canouflare, te 

testing, ard mechanical gadgetry, It seemed that the work of the Direo=. a 

1 

t 


tor's Subcommittes and later Division 19 could profit by the establish 
mont of such a station in this country to function es. the central 

daboratory of the Division ard to handle mmerous small matters for ‘ 
which OSS had no facilities, and which in thenselves did not require mm ae 
the setting up of a separate prime contract by OSRD. The suggestion “u 
was discussed with Dr, Bush and met his approval on March 6, 1943. 


, 


‘o) General Statement of the Problem 


The request received from OSS is quoted in full, mince it vory olearly 
shows the reasons for the establishment of the central laboratory. 
. i) 


having as its speoial function: 


1 

t ‘ 
1 

1 

1 

i 

H 

3 


i} 

i] 

i 

; "It is the urgent desire of OSS that a central laboratory be instituted, i 
! 


"{1) The provin; and testing of devices. 


(2) The origination of useful new and miscellaneous weapons 
especially designed for subversive activity. 


"(3) ‘The production, in limited amounts, of camouflaged : i 
articles = those to serve as models fa’ large wale mamfacture,’ 


"(4) The correlation and coordination of development of oe 
other Services having a significant use in OSS work, 


| (5) Tho madntename of complete exhibits in pertinent f4elds i 
as, for example, delay mechanians, 


"The above problem has boen the subject matter of conferences for many 

nenths. It would seem to fall clearly within the scope of Paragraphs By 
| OG, and E entitled "Creation and Purpose" of the Offioe of Sofentifig . 
: Research and evelopment. Obviously for the OSS to initiate or perform 


2) 


~299— 
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this function, which we all racogrise as pressing and worthy would be 
a nisdireotion of activity, and intrusion within the field of OSid. 


"It is, therefore, bne specific request of this office that auch a 
central laboratory be instituted," 


Historical Background 


It was decided at tie Sandeman Club meeting of March 17 that early 
arrangements begun by Dr. H. Me Chadwell were appropriate. These 
dinoluded the proposed lecuticn of a site for the iaboratory close to 
Washinston yet isolated from nearby dwellings, ‘This site, it was hoped, 
would cover an area sanswhere between 10 and 100 acres, would have availe 
able water for underwater experdinenia, a large house for dormitory ant 
laboratory use, and sufficient security for the establishment ef incendi-« 
ary ard explosive laboratories, oh : 


Upon the advice of the Engineer ani Transition Office contact was made 
b)(3) NatSecActyltn the aaneaS 


(b)(3) CIAAct 
(eX6) 


t 

- 9 

sf 
(b)(3) NatSecAct 
ee NatSecAct 

| 

' 


(b)(3) NatSecAct 


, thereafter leased the Congrespional Country Olub ‘aining 
y oenter. This/ideal location, about 10 miles fran Washington, had ample 


fim engireers with chief offices 
located in Now tork City, A meeting between their Tapresentatives and 
OSKIY lagel pursonnel took place on March 29, 1943, dnd resulted in the 
wifing of a contract, ee Tes ‘ 


onhd tay attempta were mde to locate an exact site for the laboratory,. © ~-. 
am on April 27 4¢ appeared that an estate called Marrood located 12 

miles from Washington 4n Maryland would be suitable, Uva to legal diffie 
gulties, howover, it was not ebtatied, which was, as events turned out, 

é fortunate happening, for the Office of Strategis Services shortly 

for use as a tr 


surrounding grounds, a large olub house, and the necessary seclusion, 
OSS on Aprdl; 29 offered OSD the use of part of the .zrounds and part of 
tie main v ing. This was accepted ani the legal. papers passed ‘in Maye 


Fron the b assigned to iL the full time 5 

services o: who functioned most ably as the admin 3 CIAAct 
istrative direotor fron larch 30, 1943, until the transferrence of tie (b)(3) c | 
Laboratory to CSS jurisdiction, é 


h Direotor, the “Zdvasion ONG) 


in seourin on : 
to the OSRD Liaison Office. nad Be: 
don for many months, ani while ‘made the inte 


Pes 


wet 
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' 


The location of the Javoratory was most advantageous, since its proxinity 
to Washington allowed frequent trips by Yivision 19 personnel and. allowed 
close contact with the regular Services and with OSS, and because of the 

use of the Club by OSs for training purposes provided a very close contact 


between the group at the laboratory ani Operations, | OB 
One wing of the Club house was aasigmd Anoludin(b)(3) NatSecAct 
in all an area of 18,400 square fest. In addition, their personnel were ee 


provided with living quarters and the opportunity of eating in the officers? ,~ 
ness, An explosives testing area was laid out containing 7 acres of fenced 
in woodland, paved roads, and an explosive pit. Also leeated in this area 
were an explosives lavoratory, magazines, a bomb<proof observation shelter, 

and a pond equipped for umervater explosions, having a dam with an opening © ey 
5 by 4-1/2 feet in its surface, This opening framed with heavy structural 
steel allowed the attachnont of panels for unierwater experimentation, In 

the basement of the Club house was established a testing laboratory with . 
remarkably complete humidity and temperature cabinets, corrosion chambers, 
vibration tables, and the like. There waa in addition a considerable amount 
of special soientific apparatus, a complote chemistry laboratory, a photo= 
Graphis and camouflage laboratory, and very complete woodwork and instrue 

uent shops. The persons rho served at the laboratory are too mncrous to 
mention here. 


was Tachnical Director fron July 1, 1943, to October 15g 1943, © 
wien fe Fesigned to accept work with the Metallurgy Laboratory at the Unde (b)(3) ClAAct 
pasa Ha tar sueeaadad try! on leave (b)(6) Fe 
aft o 12, Adey =! BBS! 
k eee on ieave fron the (b)(3) CIAAct 
Fonasn Saoaroh Direotor = (b)(6) is: 
solution of the laboratory by Oss és 


August 1945» 


Efforts of MAL extended over a wide range of activities and cannot be 
vecounted in detail, It is felt that the attached list of over 240 reports 
will indicate the scope of their work. The bulk of the problems wore those . 
of the Office of Strategic Services, although on occasion assistance was - 
given Army and Navy groupse 


Special Services. 


Those ranged from such simple services as furnishing speodalized equipment 
and services to outside groups to porforming extensive shop work, or engage © 
ing in technical consultation, Denomstrations of weapons ard equipment 

were staged at the request of OSS, Division 19, or SOM. In many cases the 
planning and porformarse of these was the responpibility of the URL staffs 
At one time a fairly extensive program of speotalized technical instruction 
for OSS personnel was carried out cooperatively by mambers of URL and by, O58 
officors. A number of devices were constructed by the URL shops to oss t 
design, In addition, machanical drawings and illustrative diagrams wre: ’ 
prepared as well as still and motion pictures. Practically all the nenbers § 
of the MRL staff acted as consultants from time to'tine to Dirision 19 . 
contractors and to OSS procurement. i ‘ . 


4 
“ 


t 
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The Testing Programe 


This was voth varied and extensive ani voouttea in determining the funse; 
tdonal characteristics of a wide variety of weapons and equipment under |: © 
rigorous conditions. Over sixty different devices were tested and the <. 
efficiency of seventeen packaging materials determined. In the course nce ! 
this work 26,500 individual items wore tested functionally. 


Development and Research Work. 


This work fell inte three gereral ;roupss (1) the determination of sapere 
or rew methods of use for existing devicess (2) the development of minor 
4mprovenents in equipment which nad been designad elasxhere; (3) the desigis i 
and development of now devices or processes, The familiarity which the ..| ' 
MuL staff attained with OSS probleus was a great advantage in saving tine « ‘i 


tors. As time want on the Research and Development Branch of 058 came to || 
depend more and more upon the laboratory for their final decisions ‘in the [| 
matter of adopting and correcting devices. Biensskly meetings wore held |: 
by R&D which. were attended by members of ML ani Division 19, as well as - 
SO liaison officers. In this way the staff of the laboratory was kept 
entirely up to date with current develoments, 


As the war progressed it becane apparent that MRL would scrve OSS better ||, 
if it were entirely within its jurisdiction, The matter was discussed ne 
fully, ard a decision was reached at the MIRC meeting of Jamary 12, 1945,': . 
vhon hir, S. P, Lovell ani lr. C. He Cheston sented OSS aml reconmeniad: 

the transference to their organization of the. aap ONS) NatSecact 
This was formally voted at the NDRC meeting of Maré ~ 45, and became |, ; 

affective May 1, 1945. the 


’ 


Establishments April 2, 1943. Transfer to (SS: April 30, 1945. 


Contracts Ofisr=955 wit (by(3)' ‘CIAAct 


ative reprasentavivey METUI 5p a W APPEL Wy 19456 (b)(3) as 
cet (b)(6)}. Bee 
Fanal Reperts Division 29 Seriad Nos 34 forwarded tele aes _- (b)(3) CIAAct 
. August J, 19453 a progress report was submitted on ma (be) ; 


Patent zurt 2 AlL inventions wore reported to Captai] — jon BBE ClAAct 
‘pr’ ° i : 
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APPENDIX A. 


LIST GF _KEPORTS ISSUED BY THE IAKYLAND RESRARCH LASORATORIZS 


(fisted according to Report numbers) F 


ee ee 


Report : : ‘ 
wee, Subject Author = Bate of Report 
1 Functdonal test on Incendiary - *  g/a/a3 ey 
. Pencils, 45° Striker Point. 
2 Field Trials at Canp Claiborne, 7/8/43 to 9/10/43 | 
Touisiana . 
3  Denonstration Held at MRL { 9/16/43 
9/16/43 (b)(3) CIAAct 
4 Pinning of Limpots by Mines Safety (b)(6 9/15/43 
Appliance Method 
5 Faring of Clans * * gf2ang - 
-@ Plastic Limpets , 9/29/43 
64 Plastic Linpet 
sees (apnroved ray oinne? 
ry 
63 Plastic Linpets (b)(3) CIAAct | 22/25/43 
7 (b)(6) 


Pull Teste-Device Firing, A-2 
Pull, Type : 


(Approved 


8 Stingers. Test for Misfires 
and Bursting, preschs Capororsit ) : 


9 Weight and Dimensional Tests of 
Firing Devioa, Release Type (Approved by] 


pis) Denonstration Held at MRL 


un peal eiedyl Travel and Firing Tests 
of Push 


rege a Type (Approved by . 


22 Initiation of Explosives for Clans 
(Approved by 
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Report 
* de 
i3 
wy 
15 
16 . 
164 


aes 


160. Report on Field Trials of "Iirefly* 


160- 


aa, 


7 


pe 


19°‘ Tost of Fuse Lighters T-2 tes? 
(Approved by, 


194 


2 / 


/ 
t 
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Subject 


Immersion Tests on "Jonflex® Tape 10/29/43 
and "Utilitape™ loro 


Tests of Rubber Bushings and of 


Strap Construction for Limpets (Approved byl 


(b)(6) Be: 
L_(b)(3) cumal Sh iif = = 20/22/43 : 


Limpetry Trials 


No report issusd. 
Report on Field Trials Coniucted 


..,A& Camp Claiborne, La., October 13 | 


to-Oatober 15, 1943 


Report on the Attempted Use of: 
an Early Type of "Ancroncter® as 
Sympathetic Detonator, at Camp 
Claiborne, La. 


Conducted at Canp Claiborne 


Roport on Field Trials on 
"Locomotive? (Cassy Jones) 
Comiucted at Camp Olaiborne, Ia, 


Heat Shrinkage of Threaded Holes 
dn Plastdo Limpets ( 


Functional Test of Pencils (SRA=2) 
Equipped with Copper=Plated Diese 
Cast Sri Plugs, Steel Screws, eto. 


Test of Fuse cies T=2 
(Contdimed) 


A Test of the Compatability of the 
Plastic Compound MIMHEC705 with 
ae bate Copper ard Solutions of 


Functional Test of Pencils Sealed 
with IWMdREC705 


Date af Report 


Author 
- (b)(3) gaec 
(b)(6) frst 
20/2/43 (3) ClAAct 


(b)(6) 
10/13 = 20/15/43 


10/3 = 10/14/43” 


(b)(3) CIAAct 
(b)(6) : 
20/13 = - psi 
w/a3 = 20/siis 
ay 4/3 
Apps : 
py wee 
ng (0¥3) i 
ye CIAACE: 
ae  aapayyg.  ONOVBE 
(aioe or —]} ert (b)(3) CIAAct 
(b)(6) EES 


‘(b)(3) Ciaact 
.(b)(6) 
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# Bs zB 


33 


Analysag of "Dark" Anpule Solutions ‘YY 6/th Re 
and Comparative Timing Tests on Red q if 
Pencils oe "Dark" and "Light! : (bya) 

; Solutions (b)(6) 
Resistance of Stingera to Tropical ee c<t 7 San 
Weathering Tests. - fe i * 
Lost Chord. Test of Bestclock : ys, 5 abe aie 
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Subject Author Date of Bama ee 
Timing Tests of Penodis Taken from 1 Oe) CIAAct 
Old Stock 6} 


(Correction to No. 21 dated 21/22/43) 
Timing Tests of Black Pencils Taken 


Proximate Analysis of "S: 
Plastio Syrup" and "Hardener (Approved 
Solution" 


Tests of Bakelite Adhesive RD<43=86 > , 21/3}: 
on Dry and Odly Surfaces : | 
A Partial Statistical Analysis of . 1/26/43 j 
the Results of Certain Tests of 
the Mming of Penodis SRA=2 (ove) CIAAct, 
6 
Tining Tests of Standard Production ( NB area 
Penodis (Red) . ' 
Function & Weathering Teste on - " l apyanyes 
Reconditioned Pookat Jnoentiaries : al hv 
Teste on the Large Thermite Yell - meee 
Weathering Tests of New Type Fosket _ 12/27/23 - 
Incendiaries (Red) (appror 7 


Neatharing Tests of Packaged 
Pocket Incendiar ies 


Test of Cap Crimpet, Tol 


Accelerated Aging Tests of the 
Firefly (SAC@21) 


Mode2 
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alee, Subject = - - Author “Date of Report 
34 A Proposed Improvement in the Des YriI/bh 
of the 40 Delay Clamping Rings 
35 Acceptance Tests of Pocket ' ee Vp 71/7 5 
feted els > TSCA 
36 Fog Signals 1/2h/be 
36A ‘Test of Tog Signals, Jaa 2/19/ 4h 
(Correction te Report Kee 36A * : 
undated) 
363 «= Test of Fog Signals 3/21 th 
Test of Fog Signals ; : Sf 1O/ 4h 
; {Approved by; i 
ST = PEP= 1/25/bb 
38 Timing Teste on Firefly Fuses Y2es © 


Subjected to Tropical Condi~ (Approved 


O tions 


39 Aalysis of Glycerol Solutions by | ayaa/an 
Means of the Abbe! Refractonster { . 
40 Fountain, . Field fest ab Aberdeen | I/26/eb 

Proving Ground (b)(3) CIAAct 
41 Release Mechanisms - (b) ‘a Y 4/44 
42 shortstop Vitamin Pills ; | of Wks 
43 Comparison of the Resistance to 2 5/bh 


Weathering of Kagrasium & Pyroxolo: ! 
Headed Incendiary Pencils i 


j 

! 

! 44 ‘ast of AC Delays Provided with . a i 
: Clamping Rings Containing Six Slota t 


45 Comparative Performance Tests of —e afia/is (b\'3) CIAAct 
Standard & Modified Pocket : (by(6), 2s 


Incenddary Fillings 
46 Develomment of « Kodel of Bushuaster Neaiee (b)(3) ClAAct 
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Noe Subject : Author Date of Report 
“7 “Beano Throwability of Cylinters 2/16/6k hi 
Canpared to Spheres a Cc ie 
48 Demonstration of Silenced 2f2/ke i 
Weapons (Reviswed it ts: aa 
49 Acceptance Tests for Cotton and - oft] Bet Elan 
b)(3) NatSecAct Plasticine Submitted LA Gr ; a , , i 
"50 Acceptance Test of Cinoimat’ . 2/is/44 —_~ (b)(3) CIAAct 
Industriss, Ince, XeCrepe Bags (A i : cH 
51 Adhesive Cover Paper 2/21/4h : 
52 ‘The Action of Safety Strips in : 2/2hfet, 
Incendiary Pencils ; 
53 Preliminary Acceptance Tests . Ref | 
of 041 Slick Igniters ‘ : 
54 Adhevives 2/19/44 
= 9 _ 55 Test of Linford's Modified Oxidi~ 2/23/ab 


metrée Method of Glycerol Analysis ' 
. (Correction to Report 55 dated : ' 


3/15/44) 
56 Faring Tests of Black Joe 2/26 ft 
57  Speoial Acceptance Tests of - 3f 4/44 
Primers for SHA's 
58 Spring Snout Adapters 3/ bfos, 
: (Approved by BRA 
59 { Development of First Fire 3/ 9/44 on 
| for the Thermit well (Appror: (by( a 
Clay aaa Made from Aunt 3/ 8/44 = (b)(3) ee 
Jem R * — (b)(6) 
1 l - Tests at Shaped Charges for ~ 3/15/44 
Z /4 Gubting Railroad Car Axles (b)(3) CIAAct 
2; test of Bakelite Adhesive HDaddel2 3/15/4b 
pod ‘ 
/63) ‘Test: ‘for Effectiveness of High 3f/2fbd 
0 ‘ Explosives against Wooden Structures : (Appro’ [ (b)(3) CIAAc' 
. (b)(6) 


! 
H 
} 
i =307e 
‘ 
{ 


wed & iss Approved for Release: 
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8 Noe Subject Ps Author , Date of. Report 
— pi 


64 Acceptance Test of Packaging Materdals| 3/23/hh 
65 ‘Test of Prodution Beanes 3/30/0b, 
66 A Single Shot Model sushmaster “a 3/ab 
@7 | Effect of Tropical Conditions on a 5/th 
Certain Batteries (b)(3) CIAAct =! 
Life After Activation of a Perohlarie (b)(6) _ bf Sthh 


Acid Battery WI-6 


6&9 ‘Functional Tests of Pre=Produstion 
Firefliss 


. NatSecAct bh Hing arcing ; ., 
.@B Tnite Test ee 
(b)(3) NatSecAct Ioeebled by i a i 
" Corporation h : 


O 70 Tests of the kesistance of Magnesium Mee, Afra |: . 
“ Incendiary Heads of SkAts to Tropical) 1 
Conditions a A ee 
| 
\ 
{ 


71 —- Susceptabildty of Factories to 2 se, 
* Incendiary Sabotage ‘ 


72 ‘ests on Safety of Snail and Funstion “9/18 = = 3/29/4h, 
ing of Yanpletely loaded Linpets © ‘ 


es 
73 ‘Funetional Teste of the Small " wig 19/4b il. 
oF 


Tharmit Well & Specific Applicae (Appro’ 


| 
tions of Large & Small wells 


1&  Tnoonddary Capacity of Larger ee was i (0)(3) CIAACt | 
Magnesium Match Heads | 11 (b)(6) RE 
75 Effect of Orientation and Method of ieee al é /ab/ss ‘'¥(b)(3) CIAAct 


Crushing on the T4mings of Red Siiq3! i (Pe) Bes 
(Correstion to Report 75 dated 5/13/44) 


76 st of Penosi. Priner Sensitivsi 
b)(3) NatSecAct - 


7 Evaluation of Aunt Jeniza 
nO | 


== 
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Report ‘ . : , i 
Nos Subject ' _ Autlion «Date of Bepextt 
78 Acceptance Tests Applied to Special , 5/ 2/44 
Seanos Filled with "hite Phosphorus , ' 
979 ‘Tests of 10 Aneroneters : Lf2ilth i 
80 Acceptance Testing of Farly 5/ 4/hb: - 
Produstion Clock Work Fuzea (b)(3) Cl AAct 
804 Acceptance Test of Modified 7/r0/bh (b)(8):* 
Produstion Clockwork Fuzes A ass 
(Appendix to Report S0A "Tests on (b)(3) CIAAct ry 
Same ee HO) onde 
lashers ° 2 * (b)(3) CIAAct 
aperovedsty [s—"] (by(6) BE 
81 - Acceptance Tests on "Who, Ue? Tubes 5/ S/he : 
(Approved by] . (b)(3) 
82 Explosive Pirewood : 5/10/44 PVE), 
(Approved ae 
83  Fieser 042 Slick Igniters 5/10/be Buel 
8 ‘Teste of Cap Crimper, Tl and Ha2 . al 
Study of Cap and Fuse Joints Sfi2/ah i EB 
(ippror: Wt ee 
85 Limpotry : (b)(3) CIAAct 
: S/12/he (DOES 
86  Acosptance Tests on Hodified 032 20/44 it ES: 
Igniters Typa D2~ April 26, 1944 oT Bee 
b)(3) CIAAct 
87 = Functionirg of Firefly Fuzes 5/22/44 ( re: 
Containing Conical Springs (b)6) a 
87A  Funottonimg of F Fuses eee 
Containing Conical Springs faa BE 
63 Explosive Candle = 540-30 ‘ et ane 
: ee Sete 
. } 1h: Bias 
89 An Aralysis of Glycercl Containing s/2bfa —(b)(3), CIAAct 


SRA Ampuls Solutions with the Add 
of the Abbe" Refractanster 


Spigot Gun Denonstration F i ( __ 5f21/4h 
: “Os 


' 
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! 
t 
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Subject Author Date of Report 
foot eas x 
Comparison of the Properties of : : 5f2i/ bb 
Several Types of Adhesive Tapes i 
Use of Flour and Other Dust | 6f 6/44 
Explosives in Attacks on Confined (pprovea by | 
Wooden Strustuwres \ 
1 
Tests for “ffectiveness of High [34 -——_ ;6/ 6/ba 
Explosives against Woeden (Ay by : 
Structures. I. . 
Black Joe = 5A0=30 | b/aa/an 
(appreved by i 7 
Composition Ce3 and Improved PEP=2 6/16/44 
(approved cr 
TMmings of Ski-3's of All Colors fo 6/23/ 4h 
at Temperatures Netween O° and 1500 F . : ; 
Behavior of Holmes Sympathetic Fuses 6/12/44 
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APPENDIA D 
CONCLUSION 


The contributions of Division 19 to 
the War Effort depended almost entirely on the 
contributions made by the organizations which 
it served, the Office of Strategic Services and 
SOE. 


The following released articles are 


thought to be of value in inddesting this point. 
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| COPY ; . GOPY 
© RELCASE FRIDAY Asiieta Office of Strategic Services 
9/14/45 : . EXeoutive 6100, ixte 701 


Unolassified Report 
Aid to Resistance | 


A secret army of several thousand heroic Voluntesrseeimer Loar 
soldiers, sailors, marines, civilians and foreign nationalse-operated ‘ 
successfully behind German and Japanase lines throughout United States 


participation in World War Il, 
This army was organized ani directed by the Office of, Recaiezta 
Services, and operated under the various theatre commanders, 7. 


: It supplied Auspiration, leadership and assistance from the 


i 
United states to the conquered peoples of Europe ani Asia.s 


' It delivered over 27,000 tons of American food, clothing and 
weapons wrth many millions of dollers to the underground armies, 
i o | Tt helped to train ani lead the resistance forces and coordinated. ”- 
their, activities with allied military plans to speed viotory and liberation 
of tha copsinared countries at a tremendous saving in alliea lives, 


H | For the first tine in our military history an Aner‘doan' ‘onuy 
reat oh untried fronts with novel tactics. Its theatre of oporations 
ye “behind the enemy linca", All enemy ocoupied territory was ite front. 

it worfeed and fought in France, Bolgiun, Hollani, Dennark, Norway, orth | 
} iAteia, Italy, Greece, Yugoslavia, Albania, Austria, Cuechoslovakia, 


yy aha SSam, China and French Indo-China. ib 
$e 


“ 


Y 
u 


7 j j The secret arny operated not as a large unit but in = groups 
; ee {of from two to thirty ueubers, Frequently, however, they operated with . 
; ‘a | larger underground forces which they trained and helped to lead se 
O i: i  Staranelaiy attacks: against the Jap ani German rear. They attacked enexy 
* q 
1 


“3300 
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troops and destroyed brides, roads, trains, vehicles, communications, 
power lines, vital factories and militery installations, The bulk of the 
large scale fighting in the thts Year was done by the patriot ‘unlorground 
forces with whom the Americans worked, : 

The members of the army penetrated any territory by dangerous 
night ani day parachute drops, by submarine and anal] boats: and overland 
through the lines. Some sven laniesd in small planes at hidden airfields. 
Each unit carried a radio for commmication with OSS headquarters in the 
theatre, 


The secret army resousd several thousand American airmen shot 
down in eneny territory. 


It supplied pertinent military information on our enemies to the 
allied command in the various theatres of war. antaae ainstances it was eae 
the only source of such vital information, It Yeported on eneny strong® i “| 
points, movements and identity of troops, enany plans, defenses, a strength . 
of resistance forces and any other information the Deals! command roquasted, 

It supplied the allied air forces with thousands of dmportant bembing tar - 
gets and frequently reported on the results of our bombing attacks, : 

At times members of this sscret army found it necessary te be: 
out of uniform, Because of the scab of ther work, they were minjeet! 
to torture ani death if caught by the onecy, my. were relentlessly ‘4 
hunted by the Gestapo, the Japanese secret police, and ensny troops. : 
Hundreds were caught, bsdeiashas and executed, but the great najority 
sccouplished their dangerous mission, Oe 


Their opnisdbutions to the allied victory is best measured an! 


tiie: went “ot hie Naedctas A1DAed costuandity chden ‘tengadignd Shay Killed 
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Of the seorat army's work in the European theatre, General 
Dright D. Eisenhower stated on Hay 32, 1945, ina letter of comondation ';| 
to the Gomanding Officer of OSS An the United Kingdoms 
"In no previous war, and in no other theatre during this war : 
have resistunee forces been so closely harnessed to the main military: ; 
effort." , 
tyhile no firal, assessment of the operational value of the 
resistance has yet bean completed", Eisenhower wrote, "I consider that 
the disruption of eremy rail communications, the harrassing of German , 
Toad moves and the contimal and increasing strain placed on the German 
war sconony and intornal security sorvices throughout cooupded Europe by ~ 
the organized forces of ‘the resistance, played a very considerable pars 
Q in ovr complete and final victory." 
: in Italy, too, the men of the secret army won high praises 
General Mark Clark, in a letter to the Comanding Officer of the 05s 
2671 Special Reconnaissance Battalion said, "ssseetha tasks of the men 
of this company was a dificult one as they were constantly pursued and 
harried oy the enemy forces, ith the knowledge tnt, if captured, ‘they , 
would probably ve tortured and executed by the enemy, these men aes 
teered for those extra hazardous missions, The outetandin: success of 
partisan operations in the areas vere these men operated and the excellent 
intellizeme as to eneny dispopitions received, was, in large measure, dus 
to the presenoe of thove men ani their leadership of Partisan fomatiors." 
In a captured enemy document dated Ootober 1, W9ddy Field Marshall tt 
Albert Keaselring, German odirc, southwest, took mote of these actions as 


O follows: ‘ , 
\ i 


| 
ie 
= 
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*) : "Partisan activity in the Italian areas has constantly om 
increased recently ard vaitivas have appeared in areas which were hitherto 
practically free of then. Suvply traffic is severely handicapped, and acts - 
of sabotage become more and more frequent. This post must be countered 
. with every available mcans in the interests of supplying the fighting ~ Me 

troops am allowing the potential war effort of German occupied Italy to 
be utdlized to the full, 

"As firet moasure", Kessolring's order contimes, "I therafore 
order the execution of an ‘Anti=Partisan Wieekt from October Sth-l4th. As 
part of this effort large scale actions will be undertaken in the areas 
chiefly infested by bands, while local actions will be carried out in the 

: Yemaining areas on a smaller scale by troops stationed in the distrioct.* 
: : The mispions of the secret army varied with the job to be dones, 

One comando=type unit, known within the Office of Strategie , 
Services as "Operational Groups", jumped into battle in groups of from ten 
to thirty. Their mission was nearly always the destruction of key plants, 
the cutting of railways and roads. Fourteen such teans, mubering 13 
enlisted men and 2 oreieers each dropped into Southern France. Another 
eleven teams, of over 150 nerteans, dropped into Ttelye Many of" ‘thone 
same men later did similar work in Burma and Chine, 


Another form of mission within the secret amy consisted of 
soldiers in grouse of from two to four who went behind the oxuy lines, 
* to act as liaison with partisan armies, and to provide then with y contact 
to the Allied Commands These groups also eauaacee deatruction of | ‘sy 
targote. ; : ort I, 


i 
1 


| 
i 
\ 
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Ona of the bigest unite in the secret army, known by tho code a 
name "Jedburgh", was an international groun consisting of American, Sritish, 


* French, Selgian, Dutch and Polish soldiers, _ Divided into teams of three, 


one American or British officer, one officer from one of the Allied méions, 
_ and an American or British wireless operator, these men parachuted into 
rates; Belgdun and Holland before and after DeDay to organize ani am the 
Yesistance armiese There was hardly a marqui. Tesistame group in Frane 

or the Jowlands which did not have its "Jedburgh" tean, 

Not all OSS men worked in BFOUNSe One captain, working ‘alone, - 
failed “as a daring attempt to blow up a main road in the Brenner Pass in 
italy, was caught by the Gestspo, tortured and killed, though not before 
he had destroyed an important high way ieading into the Brenner, Another. 
American soldier parachuted into France on DeDay and, atter organizing a © 
marqui band, passed through the German lines with the complete plans of 
the defenses of St. Nazaire, . 

In Burma the achievements of the Siok army make one of the E 
great stories of the war, From February, 1943, to July, 1945, at a cosh 
of 15 Americans ani 184 ratives killed, the 0Sc«trainedeandeled gucraTie ina | 
forces accounted for 5,447 Japs killed and 64 captured, they sishah: toad i 
51 pradges, 9 railroad trains, 277 military Yehioles ard rescued 232 aire 
men, The greatest total of American personnal engaged in this actavdty 
was 131 officers and 418 enlisted mon with a force of 9200 natives, 


During this period 6275 tons wore spp by. parschate to the | 
underground forces in Burma ard Thadlant, ive hundred and fifty nen 
were also parachuted inte the junle. 
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| 
Major Willian B. Cox, Assistant Chisf of Staff Ge2 North ‘Conbat | 
Area Coummd, in 3a letter to the Conmandin, 


General of that Command dated ; 


detachnents in Burna through their undergrourd : 
contacts with supplyin: "from A to 70% of 811 combat information received . 


16 June 1945 oredited the oss 


by On2, HCAC up untdl 15 March 1945 and fron that date untd2 the prosent 
with 100% of combat information received, 


Needless to say such information 


of this command," 


"In addition te accomplishing intelligence funotiore outlined | 
above," Major Cox wrote, "Detachnert 102 (the oss unit), composed of dnortean 
officers and enlisted men trained, equipped and ie backward native ‘sribessen 
in highly successful guerilla operations which dderupted Japanese ae | 


tions behind their own lines and caused then Casualties of 6,000 dead plus 
‘uncounted wounded," 


ret 
Hd. 


The same letter oredited the: troops of the Burma sooret arny with j 
“foroing the 56th Japanese division, an experienced, battloshardened unit . ofi. 


at least 5,000 combat troops to move over 270 miles seut: iward and in so doing’ 
Feoovered 13, 


He 
“iy FE 
{ 

i f 
i ‘ 

600 square miles of eneny occupied terrain with no aid sa =: | 

other allied groun. .aes," ee ty 


In China the American 


secret Amy Joined foroos with Ghidang Kad, - 4 
poate iw 
of 150 to 200 Japs a day deep behind Vapanose lings, I 


Shokt 


065 i paratrocpers trained and led the Chinese | ccenatilos whoa 


General Wedenéyer credited with disrupting Japanese commundoatdons in Cone 
Junction with Russiats attack in Manchuria, 
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Supplyin; the huge underground arnios. was a —ae part of 
the work of the Office of Strategic Services ami its seoret | Braye Parachute ' 
and clandestine shipping were the principal mcthods, xis with a pindlar a 
British organization and in cooperation with the U. S. Army Air Foroe, the 
RAF, the American and British navies it furnished nearly all the material 
for the worldewide Tesistance forces, 

Avout twenty thousand tons of the total dispatch to the resistance 
was droped by parachute, Food, arms ard clothing were packed in containers 
nearly six feat long, cach of which cowld hold over 300 pounds, From OSS" 
packing stations the containers were transported to marly airfields, and 
flown over eneny territory by the United States Army Air Forces, and the RAF, 

To ensure that the supplies actually reached the resistance Lorcas, 

OSS military personnel parachuted behind the lines to nest tesistance 
- ©) leaders, contacted their home bases by radio, and — the tdiud and 
Place for the dropping of supplies, 


Most of the operations took plate at night, and fares and fleshe | 
lights were used as ground sigmis, When ever possible, soldiers in OSs : 
who knew the exact dropping Zone, accompanied the pilot on his eeaslon and 
gave the signal for the containers to be dropped, 

The secret niseions Peached a peak month after DeDay, in iy of 
1944 then over a thousand tons were dropped to the French wmerground rho 
were by that timo harrassing the German Arny throughout the whole of France, ' 

Hore are the figures for supplies which were parachuted inte 


Europe during 1944 alone: are se 
manay"! -=., 


Fri = 3,055 tons Norway = 551 tons 
Po ~ 33335 tons Holland = 15 tons 
o Selgiua -« 95 tons Yugoslavia «1,745 tons 
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e) In addition between April, 1944, and April, 1945, 2,425 tors were 
. i 

dropped to the Partisan bands in ltaly who were fighting the Germans north 

of the Po, Small anounts also went by parachute to Greece, 


Most of the food packed in ti:e containers was euerarene: but sone 
of the equipment ard clothing was of British manufacture, 
Arother ten thousand tors of equipnant Feaehed the underground 
+ through OSS clandestine shipping operations. Beginning in October’, 1943, 
and contdming until April, 1944, a fleet of twontyefive small Yugoslavian ; 
ships, manned by Partisans under tie direction of American soldiers and 
sallors in the Office of Strategic Services furnished partisans with nost 
of the equipment for their 30,000 mens wy ' 
oe _ _ Whie-1.4to was pinning down.an estinated four German divisions 
| P in Yugoslavia, the OSS fleet brought him 18,000 rifles, 33 mortars, 20 
‘ field pieces, 659 machine guns, 165,775 hand grenades, and thousands of 
bales of overcoats ani GI shoas. 

None of thd ships was larger than’ ninety-five tons, They operated 
between Bard in Italy and the island of Vis on the Dalmatian coast through 
a safe lane marked oe by the RAF, Each ship sxrdved at Vie at 3300 AN, was 
urloaded by Tito's men, hid up during the day in protected coves, and acu 
the return journey at night. ° 

From October, 1943, until January, 1944, the OSS fleet delivered 
6,500 tons of supplies to Warshal Tito. «After that, until AprA2 1945 when 
the supply job was taken over by the Britdsh OSS and a British supply 
organization operated Jointly, delivering 5,500 more tons, 

Similar ah clandestine flects operated Anto Greece and Norwaye 
e) ‘ Two thousand, foxtytrp tons were brought into Greece by boat ani a smaller 

amount Teached the resistance in Norway. ; : 
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Submarines and atalina flying boate carried many tons to 
‘Phadjand and Bwma but the great bulk of supplies in Southeast Asia and 
China were delivored by purachutee ‘ i 

The final achfovenents of the secret Amorican army was one of ' 

H mercy a5 teams who were standing by to drop in to hit, the Japa parachuted | 
: instead to prisoncr=ofewar camps ani made the arrangements for the venous 
of thousands a Auveriouns, including General Viainaright and the Doolittle ° 
aimen in Chim, 

The men of the seoret army wore all volunteers nho Tequested ' 
“hagardous duty behind the enemy lines", Their lives wore at all tines | 
dependent upon the strictest saourdtye _ | 

With many reccamendatdons stall in Process, they have eat 


S) won 941 military docoraticns, insluding 39 Distingudched Service Grosses, 
and 65 foreign decorations, : ; cara: 4 
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BACEAPL FROM "THE SHADOW AREY" 


"The lew York Tines Magazine," October 7, 1945, paye’ 39 


"The developsent of special weapo.s and equipment by OSS, 
frequently with the assistance of the Office of Scientific Research and 
ULevelopment, is deserving of a story in itself, Thus far the details of 
this wrk are still "classified information." Howev.r, i% is possible to 
sugecst that wash a story would include a description among scores of a 
scemingly innocuous 1ittle gadget mo larger than a threeeinch pencil stub, 
which was found useful in blowing out the brains of prison guards und.sene 
tries, It would include spectacular developuents in explosivess sone that 
can be worked like putty to cling to a steel girder and others so eloverly 
canouflaged as te be mistaken for quite ordinary articles of cameroce, It 
would include time fuses of amazing intrioacy ani seemingly human intellie 
‘eree and pocketesine incendiaries capable of incredible destructiveness, 

"Suoh a story would cortainly include something about the "Wool- 
worth 45," a weapon as deadly as an Arny automatic but masp=produced ata 
cost of lens than $1.50 each. Packed in six-inch cardboard cartons with 
tan rourdts of ammunition, they were parachuted by the tens of thousands to 


portisans throughout Europe and Asineg 


“Not too dependable after twenty or thirty firings, the Woolworth 


44" nevertheless found great favor, particularly among the French liaquis and 


the partisans of Yugoslavia, They cherished it as ta great gun to got another 


gun with,’ which usually meant the Luger or Pamserfause of a dead Nazis 


i 
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"At midnight, September 30, OSS ceased to exist as an 


independent entity, Its intelligence functions wore taken over ty the 
State Departagnt, ite weapons and other special devices were turned over 
to Aruy Ordnance, its peoples, "know how! and incomparable esprit de oorps 
wore dispersed on the turbulent winds of reconversion. : a 
a" "There had been hope among those highly placed in oss ‘that its 
fe cs work would be contismed into peaostine, that the worth of an ageney 


* [eee 
equipped to collect foreign information by stealth if nesensaxy ani to ° : a 
correlate 4t in a pattern of maximun usefulness with other inteliigense Be 
of whatever natwre and origin had been proved. : : e 


"But the contrary turn of events has left then with no,” rn 


SE ral 


bitterness or reproach. The ‘oloak and dagger boys! Test on the secure 
‘ Ry Inonladge that the Job they hare done has been @ good ome aml s valusble 


one, and, as one of thea put it rooantly, te got a bell of « iiak ovt. 
of doing it.1 ‘ 
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